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PREFACE. 


The  want  of  inexpensive  text-books  on  the  subject 
of  Decorative  Design  has  long  been  felt  both  by  students 
and  teachers  ;  hence  the  present  publication.  Its  object 
is  to  assist  young  students  in  their  early  decorative 
attempts  by  showing  them  the  constructive  origin  of 
ornamentation,  and  to  place  before  them  such  guiding 
principles  and  orderly  methods  as  are  found  to  underlie 
all  true  decoration  of  every  kind.  The  contents  of 
this  handbook  are  based  upon  a  course  of  lectures 
delivered  at  the  Birmingham  Municipal  School  of  Art, 
but  limited  to  the  elementary  section  only,  as  it  was 
thought  best  to  reserve  the  more  advanced  for  a 
subsequent  manual.  To  have  extended  the  present 
work  beyond  its  elementary  scope  would  have  placed 
it  out  of  the  reach  of  many  students  to  whom  it  is 
hoped  it  may  be  of  service. 

FRANK  G.  JACKSON. 

May,  1888. 
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CHAPTER  I. 

INTRODUCTORY. 

In  beginning  this  series  of  lessons  on  Decorative  Design, 
I  am  confronted  with  the  oft-repeated  question,  Can 
design  be  taught  ?  The  answer  will  depend  upon  how 
the  word  is  accepted.  If  by  the  use  of  the  term 
design,  pure  invention  is  meant,  then  undoubtedly  it 
cannot  be  taught;  it  is  an  impossibility.  But  if,  on 
the  other  hand,  simple  composition  or  arrangement 
is  implied,  then  it  can  be  taught,  for  the  laws  that 
govern    composition    are    capable    of  demonstration. 
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Design,  in  the  highest  acceptation  of  the  term,  and 
composition  stand  in  the  same  relation  to  one  another 
as  poetry  to  versification.  The  former  cannot  be  taught : 
the  rules  that  regulate  the  latter  can  be  taught.  Hence, 
then,  I  set  aside  the  impossible,  and  devote  the  fol- 
lowing pages  to  the  setting  forth  of  what  admits  of 
demonstration.  In  the  study  of  Decorative  Art  there 
are  two  books  to  be  consulted  :  the  Book  of  History, 
and  the  Book  of  Nature.  These  should  be  taken 
together,  neither  being  neglected,  for  one  explains 
the  other.  From  the  historical  records  of  Art  we 
gather  the  results  of  experience,  and  see  the  interpreta- 
tion of  natural  laws.  From  Nature  we  get  inspiration 
and  material  for  our  practice.  x  If  we  disregard  what 
has  been  already  done,  we  must  ever  remain  in  artistic 
infancy ;  and  again,  if  we  close  our  eyes  to  the  works 
of  Nature,  relying  upon  the  treasures  of  the  past,  then 
our  work  will  be  retrogressive  from  the  want  of  that 
vitality  which  the  study  of  Nature  alone  can  give. 

Mr.  Garbett,  in  his  "  Principles  of  Design  in  Archi- 
tecture," says:  "  In  the  study  of  Nature,  without  which 
the  architect  as  well  as  every  other  artist  can  do  nothing 
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— absolutely  nothing  —  he  must  also  study  the  com- 
mentaries on  her,  i.e.,  all  previous  productions  of  his  art. 
All  these  are  so  many  annotations  on  Nature  s  great  and 
most  difficult  book  ;  and  he  who  attempts  to  read  her 
without  their  assistance,  simply  sets  up  his  wisdom 
against  that  of  all  mankind  ;  and,  however  satisfactory 
his  discoveries  may  be  to  himself,  he  may  be  assured 
that  they  are  as  old  as  Adam  ;  and  that  should  he 
have  at  once  the  greatest  genius  and  the  longest  life 
ever  granted,  he  will  have  advanced  no  further  than 
the  first  efforts  of  the  art,  which,  pursued  on  this 
principle,  would  (unlike  all  other  human  pursuits)  be 
never  beyond  its  beginning.  It  is  impossible  for 
the  designer  to  produce  anything  true  but  by  the 
study  of  Nature,  and  it  is  impossible  to  produce 
anything  new  but  by  a  knowledge  of  what  has  been 
done  by  his  predecessors.  The  most  original  artists 
of  any  kind  are  the  most  extensive  imitators/' 
Bearing  on  this  point,  Sir  Joshua  Reynolds  in  one 
of  his  discourses  says :  "  The  more  extensive,  there- 
fore, your  acquaintance  is  with  the  works  of  those 
who  have  excelled,  the  more  extensive  will  be  your 
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powers  of  invention,  and  what  may  appear  still  more 
like  a  paradox,  the  more  original  will  be  your  con- 
ceptions/' Many  students  early  get  hold  of  the  notion 
that  if  the  Art  of  the  past  is  not  studied  by  them,  they 
can  take  up  the  practice  of  design  with  perfectly 
unbiassed  minds,  and  therefore  originality  must 
follow.  No  greater  error  can  exist.  As  an  illus- 
tration of  this,  1  may  mention  an  instance  that 
came  under  my  notice.  A  student  who  was  engaged 
upon  a  design  for  a  fire-place,  wishing  to  ensure 
originality,  purposely  avoided  consulting  Nature  or  any 
good  works  of  art ;  with  the  result  that  the  work  was 
not  original  in  any  sense,  and  at  best  was  but  a  poor 
and  vague  reproduction  of  many  such  objects  that  had 
passed  before  his  eyes.  By  not  systematically  study- 
ing good  examples  he  tried  to  avoid  bias,  never 
dreaming  that  he  was  daily  being  biassed  by  common- 
places around  him.  Had  the  student  been  modest 
enough  to  have  patiently  studied  the  best  Art  examples 
and  to  have  learnt  from  the  experiences  of  the  great 
masters,  the  influence  of  bad  examples  would  have  been 
neutralised,  his  work  would  have  taken  at  least  the  form 
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of  a  good  reproduction  instead  of  a  bad  one,  and 
there  would  have  been  a  great  chance  of  its  being 
original. 

The  study  of  Nature  should  be  carried  on  almost 
simultaneously  with  the  study  of  ancient  Art.  For 
no  attempt  to  use  the  forms  of  ancient  Art  will 
be  satisfactory  unless  a  constant  reference  to  Nature  is 
made  on  the  part  of  the  student.  Still  less  will  he  be 
able  to  invest  his  work  wTith  that  air  of  freshness  and 
truth  which  is  so  essential  to  real  Art.  There  are  two 
ways  of  studying  Nature,  as  of  doing  everything — a 
wrong  way  and  a  right.  The  advice  to  go  to  Nature  for 
your  decoration  is  so  good  that  it  is  a  pity  it  should 
ever  be  misunderstood ;  yet  it  is.  It  has  too  often 
been  understood  to  mean  the  copying  of  natural  forms 
and  applying  them  at  random,  without  any  regard  to 
fitness  of  purpose.  Years  ago,  when  Art  had  sunk 
low  for  want  of  direct  reference  to  Nature,  there  sprang 
up  a  class  of  designers  who  founded  what  was  called 
the  "  Naturalistic  School."  They  went  to  Nature  with 
a  vengeance,  torturing  and  twisting  every  natural  form 
they  came  across,  to  serve  every  conceivable  purpose. 
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Trees,  made  in  metal,  were  made  to  support  globes  and 
bowls  ;  gas  brackets  were  formed  of  leaves  and  flowers, 
from  the  delicate  petals  of  which  issued  the  scorching 
flame.  The  general  flatness  of  wall  surfaces  was  disre- 
garded, paper-hangings  being  printed  in  pictorial  imita- 
tions of  natural  forms.  In  fact,  there  was  scarcely  any 
limit  to  their  misuse  of  Nature.  A  little  consideration 
will  convince  most  people  that  this  is  the  wrong  way. 

The  right  method  of  studying  Nature  does  not 
consist  in  merely  gathering  her  facts  and  applying 
them  indiscriminately  to  any  object  as  decoration, 
but  «in  the  endeavour  to  understand  the  principles 
upon  which  Nature  works,  so  that  we  may  use  her 
endless  treasures  with  artistic  wrisdom.  Moreover, 
by  adopting  this  mode  of  studying  Nature  we  shall 
find  that  all  the  records  of  ancient  Art  will  have  a 
new  meaning  for  us. 

Ornament  may,  in  general  terms,  be  defined  as 
that  which  is  added  to  objects  of  utility  for  the 
purpose  of  rendering  them  agreeable  to  the  eye.  It 
is  of  no  actual  use  from  a  utilitarian  point  of  view, 
though  essential  as  supplying  a  universal  want.  All 
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nations,  however  uncivilized  their  condition,  have  their 
ornamentations.  The  savage,  after  he  has  fashioned 
his  weapons  of  the  chase,  notches  them  over  with 
various  figures,  and  so  satisfies  his  uneducated  eye  and 
desire  for  order. 

It  does  not  necessarily  follow  from  our  general 
definition,  that  any  additions  are  therefore  ornament 
in  the  true  sense.  On  the  contrary,  we  may  decorate 
any  thing  by  sticking  on  a  flower  or  other  natural 
form  without  showing  any  knowledge  of  Decorative 
Art  whatever ;  it  is  mere  adornment  without  Art.  We 
can  only  raise  our  decoration  to  the  dignity  of  an  art 
by  recognising  certain  principles  which  appear  to 
underlie  all  that  is  beautiful  in  Nature,  and  which 
seem  to  have  been  the  guiding  principles  of  all  the 
great  masters  of  Art  in  all  ages.  Ornamental  or 
Decorative  Art  rests  on  adaptation,  and  there  cannot 
be  true  ornament  unless  we  employ  art  in  adapting 
our  details  to  the  object  to  be  decorated.  This  gives 
us  the  key  to  the  right  understanding  of  the  difference 
between  Decorative  and  Imitative  Art.  The  former  is 
subject  to  limitations  from  which    the   latter  is  free. 
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Both  are  dependent  upon  the  study  of  Nature,  but 
the  methods  pursued  differ  materially.  For  instance  : 
take  any  plant  you  like,  and  of  which  you  desire  to  give 
a  pictorial  representation  ;  you  place  the  selected  subject 
before  you  and  copy  exactly  what  you  see,  including 
accidentals  of  position,  light,  shade,  and  colour  ;  and  in 
doing  it  the  consideration  of  structure  need  not  trouble 
you  very  much.  But,  on  the  other  hand,  if  you  require 
a  decorative  work,  you  must  adopt  a  different  course  ; 
making  yourself  acquainted  wfith  general  structure,  order 
of  growth,  and  all  the  facts  connected  with  the  plant, 
apart  from  accidents.  In  fact,  you  must  endeavour  to 
obtain  a  knowledge  of  the  plant  in  its  most  perfect 
condition,  to  realise  a  true  ideal  of  the  object  of  your 
study.  The  power  to  render  natural  forms  pictorially 
should  not  be  neglected,  but,  on  the  contrary,  should 
be  cultivated  to  the  highest  point.  But  while  this  is 
being  done,  all  studies  of  a  pictorial  character  should 
be  supplemented  by  careful  analytic  drawings,  showing 
the  way  in  which  leaves  are  attached,  the  direction 
of  stems  and  their  articulation  with  one  another,  the 
difference  between  upper  and  lower  leaves,  the  order 
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of  their  veining,  and  other  important  facts.  The 
annexed  drawing  of  the  sunflower  will  best  illustrate 
what  is  required.  Fig.  i  is  a  pictorial  rendering  of 
the  general  appearance  and  growth  of  the  plant. 
Fig.  2  shows  the  details  and  facts  not  revealed  in 
Fig.  i,  but  which  it  is  necessary  to  know  for  the 
purposes  of  decorative  design. 


Hence  it  is  seen  that  the  imitative  artist  is  mostly- 
engaged  with  appearances,  while  the  decorative  artist 
deals  principally  with  realities. 

It  has  been  said  that  Decorative  Art  is  based  upon 
adaptation,  and  that  there  are  limitations  imposed  in 
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the  one  case  which  are  altogether  absent  in  the  other. 
We  will  now  inquire  into  these  limitations  and  see  to 
what  they  lead. 

In  painting  a  flower  from  Nature,  there  is  practically 
no  limit  to  hinder  the  carrying  forward  of  imitation 
to  its  utmost ;  but  when  the  same  subject  is  used  for 
the  decoration  of  useful  objects,  there  are  conditions  to 
contend  with  peculiar  to  the  materials  and  processes 
employed.  In  the  endeavour  to  reproduce  the  same 
flower  in  embroidery,  enamel,  or  iron-work,  we  soon 
discover  that  our  attempts  are  surrounded  by  limitations, 
and  that  it  is  hopeless  to  enter  into  rivalry  with  painting, 
in  its  power  of  imitating  texture,  light,  shade,  and  the 
varied  gradations  of  colour.  And  whether  we  will  or 
no,  we  are  obliged  to  bend  to  circumstances,  and 
adopt  what  is  called  a  "  conventional"  treatment. 
Conventionalism  is  a  stumbling-block  to  most  students, 
from  the  fact  that  they  indulge  in  a  notion  that  it 
means  stiffness  and  rigid  formality ;  but  this  idea,  by 
far  too  common,  is  wrong.  A  conventional  treatment 
may  be  easy  and  flowing  as  well  as  severe  ;  both 
qualities  being  necessary  and  valuable  in  their  proper 
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places,  as  will  be  seen  when  the  proper  distribution 
of  ornament  is  treated  of. 

Some  time  ago  a  question  was  put  to  me  by  a  friend 
(who  was,  by  the  way,  engaged  in  china  painting).  He 
said  that  he  had  seen  it  stated  in  one  of  Ruskin's  works 
that  you  could  not  put  too  much  Nature  in  your  decora- 
tions, while  another  authority  stated  that  you  were  not  to 
put  an  imitative  painting  on  a  china  plate  ;  now  how  was 
he  to  reconcile  these  two  authorities,  which  seemed  to 
contradict  one  another  ?  The  contradiction  is  an  apparent 
one,  not  a  real  one.  As  a  proper  understanding  or 
rendering  of  the  statements  will  prove,  the  phrase,  "  put 
as  much  Nature  as  you  can  into  your  work/'  does  not 
necessarily  mean  copy  all  the  accidentals  of  light  and 
shade  and  perspective,  because  a  little  reflection  will 
soon  make  you  aware  how  false  such  a  work  must  be. 
It  is  possible  to  put  on  this  44  picture-ornament/'  and  yet 
leave  out  much  of  Nature. 

As  an  illustration,  examine  a  piece  of  pottery 
decorated  in  this  false  manner,  which  is  so  prevalent 
just  now,  and  compare  it  with  a  similar  piece  of  ware 
of  Japanese  manufacture  :  in  one  instance,  you  have  a 
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picture  in  the  wrong  place  ;  in  the  other,  a  decoration 
adapted  to  its  purpose.  Suppose  that,  in  each  case,  the 
work  represents  a  flower  spray.  In  the  English  specimen 
there  is  the  attempt  to  imitate  the  shine  of  the  leaves, 
besides  other  accidentals  connected  therewith.  All  of 
these  become  false,  the  plate  being  a  movable  object, 
and  seldom  seen  in  the  same  position  or  light  in  which 
it  is  painted.  While,  in  the  other,  light  and  shade 
are  wisely  ignored,  and  in  their  place  all  the  refinements 
of  form  are  given,  and  all  the  delicate  details  of  Nature 
emphasized.  In  the  former  case  these  are  lost  in  the 
pursuit  of  an  effect,  which,  for  its  purpose,  is  false  and 
unnatural. 

Decorative  Art  may  be  said  to  have  had,  as  will 
be  shown,  a  double  origin — to  be  the  offspring  of  two 
distinct  faculties  of  the  human  mind  :  the  inventive  or 
constructive,  and  the  imitative.  Inventive  ornament 
consists  of  abstract  lines  and  forms  arranged  to  produce 
a  pleasing  effect  ;  this  is  the  earliest  kind  of  decoration. 
It  is  characteristic  of  the  savage  tribes,  and  traces  of 
it  are  to  be  found  in  all  the  great  styles,  the  frets 
and   interlacings   of  the  Classic   and   Mediaeval  styles 
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being  of  this  character.  Whilst  the  simple  and  rudi- 
mentary characters  of  this  class  of  ornament  afford  the 
best  elementary  practice  for  all  who  undertake  the 
study  of  decorative  design,  it  also  offers  the  best  and 
simplest  means  of  demonstrating  some  of  the  principles 
of  ornament.  There  is  an  abstract  form  which  seems 
to  underlie,  or  enter  into,  the  composition  of  many 
beautiful  forms  in  Nature,  which  we  call  the  oval  or  egg 
shape.  {See  Plate  I.)  It  appears  to  be  that  upon 
which  vegetable  forms  are  principally  based.  It  is 
the  essential  elementary  form  of  leaves,  simple  and 
compound,  and  enters  largely  into  the  composition  of 
the  masterpiece  of  creation,  the  human  form. 

Let  us  examine  the  figure.  On  looking  at  it  wTe 
note,  firstly,  that  the  two  sides  are  alike,  i.e.,  they 
are  repeated ;  also,  that  not  only  are  they  repeated, 
but  are  placed  in  contrast  to  one  another  ;  and,  again, 
through  the  entire  curve,  unlike  the  curve  of  a  circle, 
there  is  a  constant  change  or  variety.  Hence  we 
have  three  very  important  principles,  viz.,  repetition, 
contrast,  and  variety.  Observe,  further,  that  the 
beauty    of  this    oval   form    depends   upon    the  pro- 
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portionate  combination  of  principles  ;  and  this  we  shall 
ultimately  see  has  much  to  do  with  all  ornamental 
compositions,  and  will  help  to  explain  the  different 
characteristics  of  historic  styles  of  Art.  Take  an  illus- 
tration or  two  of  the  application  of  these  fundamental 
principles  from  a  few  elementary  examples.  The 
simplest  arrangement  of  lines  is  perhaps  given  in  Fig.  a. 
As  an  effort  in  design,  it  is  not  satisfactory;  there  is  only 
repetition,  and,  therefore,  monotony  in  the  extreme. 
But  if  we,  in  obedience  to  the  law  of  variety,  make  the 
lines  of  various  lengths  (Fig.  b),  a  more  pleasing  result 
will  be  obtained.  Contrast  the  position  of  some  of 
these  lines,  and  we  get  a  still  better  result  (Figs,  c,  d). 

See  again  the  application  of  the  principle  to  the 
arrangement  of  more  interesting  materials  in  Figs.  I,  2, 
3,  and  4.  Fig.  1  is  simple  repetition  ;  in  Fig.  2  another 
leaf  of  similar  form  is  introduced,  thus  adding  variety 
to  repetition  ;  in  Fig.  3  the  leaves  are  contrasted  ;  Fig. 
4  illustrates  the  combined  principles  of  repetition,  con- 
trast, and  variety.  Figs.  5  and  6  are  other  forms  of 
repetition  and  variety.  In  these  illustrations  of  the 
three  elementary  principles,  it  will   be  observed  that 
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,  in  which  lines 
l  repeated  on 


two  other  very  important  principles  are  evolved,  viz., 
symmetry  (see  Figs,  b  and  d)  and  radiation.  Of 
these  it  will  be  wrell  to  speak  in  detail.  Symmetry, 
or  like-sidedness,  has  many  forms  of  expression,  result- 
ing from  the  proportionate  activity  of  these  fundamental 
principles,  or  the  entire  repression  of  one  of  them  ; 
hence,  we  may  have  a  form  of  symmetry  involving 
repetition  and  variety  only,  as 
of  various  lengths  are  simply  1 
either  side  of  a  central  one,  or  as  in  Fig.  1,  Plate  II.,  in 
which  lines  are  varied  in  length  and  direction,  and  while 
they  are  repeated  on  either  side  of  an  axis,  they  are  also, 
with  regard  to  position,  placed  in  contrast.  These  forms 
of  symmetry  are  denominated  bi  -  symmetrical ;  more 
complex  arrangements  are  recognised,  and  are  distin- 
guished by  other  terms,  as  tri-symmetrical,  when  the 
doubling  is  repeated  around  a  group  of  three  central 
lines,  as  in  Fig.  6,  Plate  II.;  multi-symmetrical  when 
grouped  around  more  than  three,  as  in  Fig.  7.  Sym- 
metry as  an  Art  principle  is  of  immense  value.  It  has 
the  power  of  rendering  details  which  in  themselves 
are  uninteresting,  not  to  say  ugly,  into  forms  that  are 
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pleasing  and  ornamental.  The  well-known  experiment 
of  making  a  blot,  or  any  irregular  figure  with  ink 
upon  paper,  and  folding  it  while  wet,  so  as  to  repeat 
the  exact  form  reversed  or  in  contrast,  is  a  good  illustra- 
tion of  this  principle  (see  Fig.  4,  Plate  II.).  On  the 
same  plate  are  given  examples  of  the  effect  of  symmetry 
on  the  numerals,  2,  3,  4,  5,  and  6.  The  principle  of 
radiation,  though  often  allied  with  the  principle  of 
symmetry,  may  yet  exist  without  it  (see  Figs.  5  and  8, 
Plate  II.),  and  is,  as  we  have  seen,  the  outcome  of 
repetition,  variety,  and  contrast.  This  principle,  like 
that  of  symmetry,  may  have  varied  forms  of  expres- 
sion, as  shown  on  Plate  II.,  Figs.  11  and  12,  all  of 
which  are  deducible  from  Nature,  from  the  growth  of 
plants,  leaves,  flowers,  shells,  the  wings  and  feet  cf 
birds,  and  notably  from  the  formation  of  the  human 
hand  (see  Plate  III.).  So  much  for  elementary  principles. 

Now  a  word  as  to  their  value  in  the  practice  of 
design.    While  they  are  of  great  importance,  at  the 
same  time  too  much  must  not  be  expected  of  them. 
They  do  not  supply  rules  the  use  of  which  must  of 
necessity  produce  good  ornament ;  but,  on  the  other 
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hand,  their  humble  services  should  not  be  ignored. 
The  over-estimation  of  these  few  principles  leads  many 
to  doubt  their  value  altogether.  The  unwisdom  of  adopt- 
ing either  extreme  may  be  illustrated  as  follows  : 

Professor  Ruskin,  in  his  very  admirable  book  of 
lectures,  "  The  Two  Paths,"  says  in  speaking  on  the 
matter :  "  My  friend  had  been  contending  that  the 
essence  of  ornament  consisted  in  three  things — con- 
trast, series,  and  symmetry.  I  replied  that  none  of 
them  nor  all  of  them  together  would  produce  orna- 
ment. Here,  making  a  ragged  blot  with  the  back  of  my 
pen  on  the  paper,  ^^^tf  You  have  contrast,  but  it 
isn't  o  r  na  m  e  n  t ;  ■^fflpr  here,  writingthe  numerals 
i,  2,  3,  4,  5,  6,  you  have  series,  but  it  isn't  ornament  ;  and 
here,  sketching  this  figure,  (p*  you  have 

symmetry,  but  it  isn't  orna-  ment.  My 


friend  replied:  '  Your  ma-  Y  terialswere 

not  ornament  because  you  — *  ^  d  i  d  n  o  t 
apply  them  ;  I  send  them  to  you  back  made  into  a 
choice  sporting  neckerchief/  "  (See  a,  Plate  IV.)  Then 
the  professor  proceeds  to  reply  by  questions,  thus  ;  he 
asks  :  (ist)  How  did  you  determine  the  number  of  figures 
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you  would  put  in  the  neckerchief?  Had  there  been  more 
it  would  have  been  mean  and  ineffective — a  pepper- 
and-salt  sprinkling  of  figures — had  there  been  fewer 
it  would  have  been  monstrous.  (2nd)  How  did  you 
determine  the  breadth  of  the  border,  and  relative  size 
of  the  numerals  ?  (3rd)  Why  are  there  no  more  lines  ? 
Why  not  three  and  two,  or  three  and  five  ?  Why  lines 
at  all  to  separate  the  barbarous  figures  ;  and  why,  if  lines 
at  all,  not  double  or  treble,  instead  of  single  ?  Why 
did  you  put  the  double  blots  at  the  corners — why  not 
at  the  angles  of  the  chequers  or  in  the  middle  of  the 
borders  ?  " 

The  replies  to  all  these  questions,  by  Mr.  Ruskin's 
friend,  are  not  given,  wanting  which,  we  will  examine 
one  or  two  matters  connected  with,  or  involved  in,  the 
argument  before  us.  (1st)  It  will  be  seen  that  the 
friend  claims  too  much  for  a  few  principles  by  saying 
that  the  essence  of  ornament  consists  in  three  things — 
contrast,  series,  and  symmetry.  He  claims  for  rules  ability 
to  produce  that  which  they  can  only  aid  in  developing  ; 
while  the  professor  denies  too  much  by  saying  none 
of  them  nor  all  of  them  together  will  produce  orna- 
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ment.  Observe,  first,  that  the  friend  says  "your  materials 
were  not  ornament  because  you  did  not  apply  them";  the 
reply  should  have  been  that  the  symbols  of  principles 
did  not  produce  ornament  because  they  were  not  com- 
bined. It  will  be  seen  that  the  friend  did  not  contend 
that  contrast  by  itself  was  ornament.  Now  take  the 
symbol  of  contrast,  the  blot,  and  combine  it  with  other 
principles.  Arrange  the  contrasts  in  a  simple  series  as 
in  Fig.  2,  Plate  IV.,  or  symmetrically  as  in  Fig.  r,  and 
the  result,  although  not  high-class  ornament,  is  yet  orna- 
mental to  a  certain  degree.  Arrangements  of  some  of 
the  other  elements  are  given  in  Figs.  3,  4,  and  5.  It 
will  thus  be  apparent  that  the  professor  is  wrong  in 
his  statement  regarding  the  principles  mentioned  by 
his  friend :  "  none  of  them  nor  all  of  them  together 
would  produce  ornament." 

Note,  again,  in  the  course  of  the  argument  a  con- 
fusion of  ideas  regarding  principles  and  materials,  or 
elements,  of  ornament.  Both  the  professor  and  his 
friend  confound  the  two  things  which  should  have 
been  kept  distinct.  Principles  give  methods  of  arrange- 
ment ;  materials  are  subjects  chosen  for  arrangement  ; 
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and  the  latter  are  generally  chosen  for  their  beauty. 
Positively  ugly  forms  are  never  taken  except  for  pur- 
poses of  caricature.  Whether  we  regard  these  figures 
by  Mr.  Ruskin  as  symbols  of  principles  or  as  materials, 
they  are  not  quite  to  the  point.  For  instance,  the 
numerals  do  not  represent  the  principle  of  series  at 
all.  They  are  merely  a  smart  play  upon  the  term, 
and  at  best  are  only  a  succession  of  different  forms — 
in  fact,  they  are  a  better  illustration  of  contrast  than  of 
series ;  while  the  grotesque  figure  is  anything  but  good 
material  for  ornament. 

Now  as  to  one  or  two  questions  asked  by  Mr. 
Ruskin  :  "  How  did  you  determine  the  number  of 
figures  you  would  put  in  the  neckerchief?  And  also 
the  size  of  the  border?  '  The  principles  laid  down 
by  the  friend  will  certainly  not  explain  this,  showing 
that  there  are  other  principles  to  be  taken  into  account, 
besides  the  three  laid  down,  when  applying  ornament 
to  any  specific  purpose.  Again,  it  is  asked  :  "  Why 
are  there  two  lines  outside  the  border,  and  only  one 
inside  ?  Why  not  three  and  two,  or  three  and  five  ?  " 
Here  his  friend  might  have  replied  :  "  Why  not  ?  It 
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certainly  would  be  the  richer  for  it."  44  Why  were 
not  the  double  blots  put  in  the  angles  of  the 
chequers,  or  in  the  middle  of  the  border  ? "  The 
same  answer,  "Why  not?"  will  serve,  because  these 
questions  only  indicate  how  the  pattern  might  be 
varied,  giving  results  quite  as  satisfactory,  considering 
the  materials  employed.  (See  Figs,  b  and  c,  Plate  IV.) 
For  we  are  not  to  assume  that  the  friend's  adaptation 
of  the  materials  supplied  to  him  was  perfect,  admitting 
of  neither  change  nor  variation,  as  Mr.  Ruskin's 
questions  would  appear  to  suggest.  On  the  contrary, 
it  will  be  seen  that  it  was  one  only  of  the  many 
ways  in  which  they  might  have  been  put  together ; 
and  while  the  design  certainly  did  not  prove  that  the 
three  principles  constituted  the  essence  of  ornament, 
yet  it  demonstrated  the  error  contained  in  the  sweeping 
statement  that  "none  of  the  principles  nor  all  of  them 
combined  would  produce  ornament,"  by  the  practical 
transformation  of  indifferent  material  into  a  fair  orna- 
mental composition.  And  surely,  if  certain  principles 
have  power  to  transform  into  passable  ornament  such 
materials  as  Mr.  Ruskin  supplied,  they  may  be  expected 
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to  command  respect,  and  be  accepted  as  useful  help 
and  guides  in  the  practice  of  Decorative  Art. 

A  further  illustration  of  these  fundamental  principles 
is  furnished  by  a  question  occurring  in  a  Government 
examination  paper  in  design  :  "  If  the  circumference 
of  a  circle  be  divided  into  six  equal  parts,  the  points 
so  determined  may  be  joined  by  straight  lines  to 
form  a  hexagon  and  two  equilateral  triangles.  Enu- 
merate the  elements  and  principles  of  ornament  which 
the  construction  of  the  figure  would  or  might  be  made 
to  illustrate." 


Looking  at  the  figure  carefully,  it  will  be  found 
that  it  yields  five  different  ornamental  elements.  The 
principles  illustrated  are  :  repetition,  by  the  series  of 
triangles  arranged  round  the  figure ;  variety,  by  the 
different  shapes  of  triangles  ;  contrast,  by  the  positions 
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of  the  two  large  equilateral  triangles,  and  the  chord 
in  its  relation  to  the  arc  of  the  surrounding  circle  ; 
the  lines  a,  b,  c,  d,  starting  from  o,  illustrate  the 
principle  of  radiation  ;  while  the  entire  figure  is 
perfectly  symmetrical. 


CHAPTER  II. 


LINEAR  ORNAMENT. 

It  has  been  said,  in  the  previous  chapter,  that  the  two 
books  to  be  studied  by  the  student  of  Decorative  Art 
are  History  and  Nature,  i.e.  the  records  of  the  Art 
of  past  ages,  and  the  objects  of  the  natural  world ; 
but,  as  already  intimated,  the  study  of  History  should 
occupy  the  attention  first. 

Turning,  then,  to  a  consideration  of  the  earliest  forms 
of  Art  which  modern  research  has  brought  to  light,  the 
aim  will  be,  while  tracing  successive  developments,  to 
point  out  the  lessons  they  teach.  In  the  examination 
of  prehistoric  pottery,  for  instance,  it  will  be  found 
that  after  the  most  suitable  forms  for  the  purpose 
required  had  been  obtained,  the  easiest  and  readiest 
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means  were  employed  of  executing  the  decoration  on 
their  surfaces.  The  elements  composing  the  patterns 
were  of  the  simplest  character,  straight  lines  constituting 
the  elements  ;  a  pointed  stick,  for  incising  or  puncturing 
the  soft  clay,  was  the  usual  implement  of  production. 
Referring  to  Plate  V.,  the  student  will  see  that  the 
patterns,  consisting  of  right  lines  variously  arranged, 
are  of  the  inventive  kind,  and  are  generally  disposed 
in  bands ;  he  will  further  see  that  the  patterns  are 
the  result  of  the  arrangement  of  simple  lines,  in 
accordance  with  the  fundamental  principles  already 
laid  down.  Pottery  is  selected  for  reference  instead 
of  woven  fabrics  because,  on  account  of  its  material 
being  more  durable,  a  greater  number  of  examples 
exist,  and  therefore  it  furnishes  a  reliable  series  of 
Art  developments.  But  let  it  be  noted,  that  the 
patterns  evolved  by  weaving  and  plaiting  suggested 
the  patterns  found  on  the  pottery.  The  ornamental 
band  on  Fig.  i  is  made  up  of  right  lines,  contrasted 
and  repeated.  Fig.  2  shows  another  form  of  contrast 
and  repetition,  horizontal  and  oblique  lines  being 
used. 

D 
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As  regards  the  disposition  of  these  bands  of  decora- 
tion, it  will  be  found  that  there  is  an  unconscious 
obedience  to  the  law  of  fitness  :  they  are  not  placed  in 
a  haphazard  way,  but  in  harmony  with  the  structure 
they  adorn.  In  the  first  place,  the  rim  appears  to  be 
generally  selected  for  decoration,  in  order  to  give  the 
part  most  liable  to  fracture  an  appearance  of  strength, 
while  any  change  in  the  contour  of  the  form  of  the 
vessel  is  a  favourite  place  for  additional  ornamentation. 
If  it  was  thought  desirable  really  to  strengthen  the 
vase  or  pot,  naturally  that  which  appears  to  be  the 
weakest,  the  rim,  would  demand  first  attention,  and 
this  could  be  done  by  adding  a  band  of  some  tougher 
material  ;  but  as  no  actual  necessity  exists  for 
strengthening  the  object,  ornament  supplies  the  place 
of  the  supporting  material.  Its  aesthetic  value  is  this  : 
that  while  it  does  not  weaken  the  part  to  which  it  is 
applied,  it  satisfies  the  eye  in  the  sense  of  security 
which  it  conveys.  In  the  second  case,  the  change  of 
curvature  being  marked  by  decoration  results  from  an 
appreciation  of  structural  necessities.  For  instance,  if 
it  were  found  that  there  was  some  difficulty  in  making 
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a  form  like   this  to  retain  its  shape  when 

in  a  plastic  con-    (  |    dition,    we    should  un- 

doubtedly apply  \~|jf  some  supports,  internally 
or   externally,   as  a  remedy,  and  the  points 

we  should  select  for  the  purpose  would  be  where  the 
changes  of  outline  occur,  thus :  ^_  -  For  a  similar 
reason,  bands  in  a  vertical  (  J  direction  are 
adopted,  as  in  Fig.  4  ;  and  y/fjr  again,  although 
the  object  to  be  decorated  may    not  re- 

quire any  such  extraneous  aids  for  the  maintenance  of 
its  form,  the  placing  of  ornamental  bands  in  this  manner, 
and  at  these  parts,  satisfies  the  eye  and  gives  a  quality 
of  firmness  and  compactness  to  the  vessel. 

This  structural  reason  for  the  placing  of  the  orna- 
mental bands  may  be  supplemented  by  reference  to  a 
principle  observed  in  Nature.  We  see  in  the  vegetable 
world  the  changes  in  the  directions  of  stems  are 
generally  accented  in  some  way  or  other,  more  or  less 
distinct;  for  instances,  see  Plate  XIX. 

In  the  later  examples  of  prehistoric  decoration,  the 
severer  patterns  formed  of  straight  lines  give  place  to 
others  formed  of  curves.    The  zigzag,  so  common  to 
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early  Art,  subsequently  becomes  softened,  developing 
into  wave,  scroll,  and  spiral  lines.  The  changes  arise 
in    this    manner : 


I 

3  v  first,  the  angles  are  rounded  off ;  after- 
wards, the  other  portions  of  the  line  between  the  curved 
angles  are  softened  and  graduated.  On  many  objects 
belonging  to  prehistoric  Art  are  lines  and  figures 
selected  and  used  as  certain  sacred  signs,  emblems  of 
primitive  religions.  These  signs  were  impressed,  first 
singly,  afterwards  in  combination  ;  and  so  were  pro- 
duced ornaments  in  which  the  original  emblems  were 
almost,  if  not  entirely,  lost.  This  is  the  origin  of  many 
elaborate  ornamental  details  found  in  later  historic  Art. 
On  Plate  VI.  are  given  some  of  these  sacred  signs, 
taken  from  the  "  Industrial  Arts  of  Denmark. M  For  full 
information  of  the  theories  and  particulars  concerning 
them,  the  reader  is  recommended  to  consult  that  very 
interesting  work,  because  in  these  pages  it  is  only  possible 
to  consider  them  as  factors  in  the  development  of 
ornamental  Art,  apart  from  their  symbolic  meaning, 
Figs,  i,  3  to  6  are  sun  signs,  composed  of  straight  lines  ; 
Figs.  7,  8,  15,  16  and  17  are  curved  varieties  of  similar 
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signs.  The  different  forms,  assumed  both  in  the 
straight  and  curved  lined  series,  represent  the  various 
gods  supposed  to  exist  in  the  sun.  The  forms  shown 
in  Figs.  9  and  10  are  called  sun  snakes.  They  were 
used  to  symbolize  the  sun's  path  through  the  heavens, 
and  also  lightning  or  heavenly  fire.  They  resulted 
from  a  softened  form  of  the  zigzag,  before  alluded 
to.  At  first  the  form  given  in  Fig.  9  was  used 
singly ;  afterwards,  a  spiral  at  each  end  was  added, 
as  in  Fig.  10.  Figs.  11  and  12  are  emblems  of 
the  moon  in  two  phases.  Fig.  13  is  a  sign  called 
the  sun  ship,  used  to  typify  the  sailing  of  the  luminary 
through  the  sky.  In  Fig.  14  we  have  a  combination 
of  the  moon  sign  and  sun  snake.  Now  all  these  signs, 
used  first  singly,  were  afterwards  repeated  in  series,  and 
lastly  joined  together  with  additional  parts — forming 
patterns  more  or  less  complete,  which  may  be  recognised 
in  many  historic  styles.  For  instance,  the  sun  symbols 
(Fig.  4),  sometimes  called  the  Hammer  of  Thor,  placed 
side  by  side,  and  a  line  traced  round  the  intervening 
space,  as  in  Fig.  18,  gives  a  familiar  form  of  fret 
ornament,  and  the  Swastika  (Fig.  3),  arranged  in  series 
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and  connected  as  in  Figs.  19  and  20,  give  other  and 
richer  forms  of  the  fret.  Figs.  21  and  28  are  examples 
of  ornaments  which  originated  in  a  similar  way.  Figs. 
29  and  30  are  given  to  show  the  constructive  origin 
of  some  straight-lined  ornaments,  upon  which  the 
curved  forms  were  based.  Fig.  33  is  a  piece  of  twisted 
wire-work  which  also  shows  the  constructive  origin  of 
interlaced  patterns,  which  mark  the  later  periods  of 
prehistoric  Art.  In  Figs.  31,  32,  and  34,  we  have 
examples  of  the  application  of  some  of  the  above 
evolved  ornaments  to  industrial  objects,  taken  from  the 
before-mentioned  work. 

From  these  illustrations,  together  with  the  foregoing 
remarks,  it  will  be  seen  that  Decorative  Art  has  had  a 
constructive  origin.  The  primitive  man  must  needs  con- 
struct coverings  for  his  body,  and  in  doing  so  he  found 
that  the  different  orders  in  which  he  placed  the  strands 
of  his  woven  or  plaited  fabrics  produced  certain  patterns 
— such  as  the  zigzag,  lozenge,  etc.  In  later  periods, 
when  he  had  learned  the  use  of  metals,  he  saw  that  in 
the  twisting  of  wires  for  various  decorative  purposes, 
the  lines  naturally  took  a  curved  direction,  yielding  curvi- 
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linear  forms  and  patterns.  All  of  these  evolved  figures 
afforded  him  so  many  suggestions  for  the  decoration 
of  objects  in  other  materials,  and  they  were  adapted, 
in  a  more  or  less  modified  form,  according  to  the 
conditions  necessarily  attached  to  the  particular  material 
to  be  dealt  with.  This  being  so,  we  have  clearly 
indicated  a  definite  starting-point  for  the  practical  study 
of  Decorative  Art. 

Hence,  let  the  student  begin  his  practice  by  drawing 
a  few  lines,  at  equal  distances  apart,  and  others  crossing 
them  at  right  angles,  producing  square  meshes  ;  then 
emphasize  certain  portions,  after  the  manner  of  the  ex- 
amples shown  on  Plate  VII.  ;  and  he  will,  by  exercising 
a  little  ingenuity,  having  regard  to  contrast  of  line  and 
varying  quantity,  be  able  to  evolve  various  patterns, 
more  or  less  pleasing.  Fig.  i  is  perhaps  the  simplest 
form  of  pattern  upon  such  a  basis,  and  consists  of 
repeated  crosses  alternated  with  squares.  Fig.  2 
shows  a  pattern  evolved  from  the  crossed  lines,  com- 
posed of  double  crosses  and  squares  ;  in  the  middle 
of  the  latter  are  added  cross  lines  of  various  lengths, 
but  parallel  to  the  sides  of  the  squares.    Fig.  3  gives 
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another  pattern,  resulting  from  the  inclusion  of  a 
greater  number  of  the  foundation  squares.  Fig.  4 
shows  how  an  interlaced  design  may  be  produced ; 
while  in  Fig.  5  we  have  a  more  elaborate  design.  The 
way  in  which  the  two  main  figures  are  generated  can 
be  easily  traced.  The  filling  in  is  by  vertical,  horizontal, 
and  oblique  lines  ;  the  first  two  being  parallel  to  the 
sides  of  the  squares,  the  oblique  ones  being  coincident 
with  the  diagonals  of  the  squares.  The  whole  exhibits, 
in  an  elementary  form,  the  principles  of  contrast,  variety, 
repetition,  symmetry,  and  radiation. 

Plate  VIII.  shows  a  different  series  of  patterns, 
evolved,  first,  by  tracing  along  the  diagonals  as  well  as 
the  sides  of  the  squares,  as  in  Figs.  1,  2,  3  ;  secondly, 
by  the  use  of  semicircles,  struck  from  the  angles  of 
the  squares,  in  combination  with  right  lines  (see  Figs. 
4  and  5).  The  details  filled  in  follow  the  original  lines 
of  the  pattern.  The  production  of  patterns  upon  a 
simple  basis  of  squares  is  almost  unlimited,  and  the 
principles  applied  to  other  arrangements  of  lines  will 
give  further  results.  A  few  examples  of  this  are  given 
on  Plate  IX,    In  Fig.  1  we  have  lines  crossing  at  right 
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angles  of  different  distances,  leaving  spaces  of  an 
oblong  form.  Curves  are  struck  within  them,  the 
centres  of  which  are  marked.  Fig.  2  shows  a  series 
of  semicircles,  emphasized  so  as  to  generate  a  trefoil 
pattern.  Figs.  3  and  4  are  patterns  resulting  from  a 
basis  of  circles.  Figs.  5  and  6  are  developed  upon 
oblique  lines  crossing  each  other,  leaving  lozenge- 
shaped  spaces.  And  so,  by  an  analytical  examination 
of  the  foregoing  illustrations,  it  will  be  seen  that  a 
variety  of  figures  has  been  produced,  such  as 
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These,  if  abstracted,  can  be  used  as  elements  for  the 
construction  of  new  patterns. 

The  above  forms  have  been  taken  from  Plate  VIII., 
and  on  Plate  X.  are  shown  some  examples  of  the 
use  made  of  them  in  the  formation  of  different  patterns. 
By  further  analysis  we  can  reduce  these  figures  to 
simple  elementary  lines,  thus  : 

i/L_z_v^rWk/ 
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And,  by  using  them  in  a  similar  manner,  we  can 
obtain  other  and  better  results.  Plate  XI.  exhibits 
a  few  results  of  a  recombination  of  these  lines  :  Fig.  i 
is  an  orderly  arrangement  of  right  and  oblique  lines 
of  various  lengths  ;  Fig.  2  is  composed  of  right 
angles  ;  Fig.  3  of  obtuse  angles.  The  other  examples 
will  be  explained  by  reference  to  the  initial  forms  given 
above. 

These  simple  linear  materials,  of  which  the  examples 
just  given  are  composed,  may  be  considerably  added 
to  if  we  consult  the  higher  class  of  geometrical  forms, 
such  as  the  ellipse,  parabola,  and  spiral,  all  of  which 
yield  curves  of  great  decorative  value.  Artistically 
speaking,  the  curve  of  the  circle  is  less  satisfactory 
than  those  derived  from  any  of  these  figures,  because 
it  lacks  variety.  The  curve  of  the  ellipse  is  of 
better  quality,  from  the  presence  of  what  is  alto- 
gether absent  in  the  circle  ;  while  the  curves 
derived  from  the  oval  and  the  parabola  are  superior 
to  either,  having  the  necessary  qualities  of  beauty 
and  grace.  Curves  of  the  circle  can  only  vary  in  size, 
not  in  their  bend,  their  flexure  always  remaining  the 
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same,  whether  large  or  small ;  while,  on  the  other 
h:ind;  the  parabolic  or  elliptical  curves  vary  in 
their  degrees  of  flexure.  Their  variety  is  almost  un- 
limited ;  they  range  from  delicate  curves,  but  slightly 
removed  from  the  straight  line,  to  nearly  the  full 
swell  of  the  robust  curve  of  a  circle.  Not  only  are 
these  parabolic  and  elliptical  curves  beautiful  in  them- 
selves, but  they  combine  harmoniously  with  one 
another.  Note  with  what  abruptness  two  curves  of 
a  circle  meet  when  placed  to  form  a  compound  curve 
of  double  flexure  (a),  or  when  joined  with  a  straight 
line  (b).  And  note,  also,  the  gradations  which  are  shown 
in  the  like  combinations  of  parabolic  curves  (c  and  d). 
The  superiority  of  the  latter  will  be  obvious. 


In  the  first  cases  the  joining  is  palpable,  while  in  the 
others  the  fusion  of  the  two  lines  is  so  complete  that 
it  is  difficult  to  determine  the  points  of  juncture,  and 
consequently  there  is  a  more    perfect    unity  of  line. 
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Now  take  these  curves  and  combine  them  with  one 
another  and  with  right  lines,  as  under. 

(ist.) — Curves  of  the  circle,  with  straight  lines  : 


(2nd.) — Curves  of  the  circle  of  different  radii  : 


(3rd.)— Curves  of  the  oval,  with  right  lines 


(4th.) — Curves  of  the  oval,  with  one  another 


(5th.)  —  Spirals  with  the  above  : 
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The  result  is  a  number  of  compound  lines,  which  can 
be  employed  in  the  formation  of  other  and  richer 
patterns,  examples  being  given  on  Plate  XII.  Figs, 
i,  2,  3?  3A>  are  composed  of  lines  similar  to  i,  page 
58  ;  Figs.  4  and  5  of  lines  marked  2  ;  and  so  on. 


CHAPTER  III. 


BRUSH-WORK. 

So  far  we  have  been  dealing  with  linear  patterns 
similar  to  those  found  on  prehistoric  pottery  and 
fabrics.  The  ornamentation  on  the  pottery  was 
chiefly  expressed  by  incising,  or  puncturing,  the  soft 
clay  with  a  hard  point,  as  previously  stated. 

It  is  now  necessary  to  consider  another  method  of 
expression  employed  in  subsequent  periods,  viz.,  by  the 
use  of  the  brush.  The  use  of  this  implement,  we 
shall  find,  led  to  much  that  is  excellent  in  ornamental 
Art.  Many  of  the  beautiful  Greek  forms  which  are  so 
familiar,  are  the  outcome  of  the  easy  play  of  the  brush. 
The  so-called  honeysuckle  ornament  and  many  of  the 
borders  which  appear  on  Greek  vases,  often  referred 
to    natural    types,   are    purely  and    simply  ingenious 
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arrangements  of  brush  forms.  At  first,  lines  similar  to 
those  expressed  by  the  use  of  the  style,  or  hard  point, 
were  reproduced,  as  was  natural  ;  but  as  the  capabilities 
of  the  brush  came  to  be  understood,  a  new  order  of 
decorative  forms  was  evolved.  The  flexibility  of  the 
instrument  answering  so  readily  to  the  varying  pressure 
brought  to  bear  upon  it  during  the  course  of  the  stroke, 

led  to  forms  such  as 

These  present  a  striking  contrast  to  those  decorative 
details  which  were  evidently  copied  from  such  as  had 
been  produced  by  the  stiff  and  non-pliable  instrument, 
the  stylus.  Now  let  the  student  see  for  himself  what 
the  brush  is  capable  of.  Let  him  take  a  moderate-sized 
round  sable  brush,  and,  charging  it  with  water-colour, 
make  various  strokes  upon  the  paper,  varying  the  pressure 
as  he  proceeds.     For  instance,  bring  the  brush  fully  down 

*  This  kind  of  decoration  is  best  studied  in  the  actual  works 
preserved  in  our  museums  ;  the  lithographic  representations  of  it  are 
too  often  misleading,  for  the  artistic  quality  of  hand-work  is  lost  in 
the  precise  and  machine-like  reproductions. 
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upon  the  paper,  then  draw  the  brush  downwards, 
gradually  lifting  it  as  it  approaches  the  end  of  the 
stroke,  thus  :  ^  Then,  repeating  this  process  in  a  curved 
direction,  a  |  form  like  this  tHHfrin^  will  be  obtained ; 
and  so,  by  fixing  upon  different  points  for  the  greatest 
amount  of  pressure,  the  result  will  be  an  immense 
variety  of  forms — forms  that  are  peculiar  to  the  instru- 
ment, and  as  characteristic  of  it  as  are  the  linear  forms 
produced  by  the  pointed  style,  as  in  the  earliest  stages 
of  Art. 

If  the  student  will  turn  to  Plate  XIII.,  he  will 
there  see  some  examples  of  these  brush  forms, 
grouped  together  so  as  to  form  patterns.  Fig.  i  is 
an  arrangement  of  the  simplest  of  the  brush  forms, 
on  the  principle  of  radiation.  Figs.  2,  3,  4,  and  5 
are  symmetrical  compositions  of  various  brush  forms 
placed  in  series  as  borders.  Fig.  6  shows  a  multi- 
symmetrical  grouping  of  similar  forms.  The  remain- 
ing figures,  as  will  be  seen,  are  but  variations  of 
the  foregoing,  suitable  for  centre  ornaments  and 
borders. 

Thus  it  appears  that  the  brush  may  be  employed 
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so  as  to  generate  forms  available  for  the  production  of 
patterns  distinct  from  those  obtained  by  the  use  of  the 
point.  Let  it  be  observed  here  that  the  use  of  the 
brush  marks  a  very  important  stage  in  the  development 
of  Decorative  Art,  and  carries  it  forward  beyond  the 
unsatisfactory  limits  of  geometric  design.  The  more 
facile  execution  which  the  brush  affords,  enables  the 
artist  workman  to  express  his  ideas  with  greater 
freedom,  besides  increasing  his  store  of  elements  for 
future  compositions. 

The  student  will  no  doubt  have  observed  that  these 
brush  forms  are  very  suggestive  of  natural  leaves  and 
flowers,  for,  although  they  are  purely  inventive  shapes 
peculiar  to  the  implement  employed,  yet  in  general 
form  they  closely  resemble  many  objects  present  in 
Nature.  This  likeness  must  also  have  struck  the 
mind  of  the  primitive  artist,  and  so  he  naturally  turned 
to  Nature  for  suggestions  for  further  enrichment  of 
these  inventive  decorative  details.  Thus  we  get  the 
combination  of  the  inventive  and  the  imitative  principles  ; 
and  in  the  process  of  time  this  results  in  the  creation 
of    certain    Art    forms,    which    have    decided  natural 
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characteristics  without  at  all  being  mere  copies  of  Nature. 
For  instance,  in  Plate  XIV.,  Fig.  i,  the  two  brush 
forms  placed  together  resemble  a  simple  ovate  leaf ; 
by  adding  smaller  forms,  after  the  manner  of  serrated 
leaves,  an  enriched  ornamental  type  is  produced,  the 
basis  being  inventive  and  the  idea  of  enrichment 
suggested  by  reference  to  Nature.  Still  following  the 
examples  of  Nature  wherein  she  repeats  the  minor 
forms,  we  have  even  richer  figures  more  nearly  approach- 
ing Nature  (Fig.  2).  The  development  of  the  so-called 
acanthus  foliage  is  a  good  example  of  the  process  of 
enriching  pre  existing  decorative  forms.  In  Fig.  3 
there  is  the  palmate  arrangement  of  brush  forms  (a),  then 
a  repetition  of  smaller  ones  grouped  (6),  giving  the  edge 
of  each  lobe  the  appearance  of  a  serrated  leaf;  the 
whole  result  being  the  creation  of  an  ornamental  leaf, 
wrhich,  while  it  has  no  exact  prototype  in  Nature,  yet 
possesses  natural  qualities  and  is  more  truly  decorative 
than  a  natural  leaf  can  be,  because  it  has  been  developed 
out  of  certain  constructive  necessities  and  in  perfect 
harmony  with  natural  laws. 

I  was  once  pointing  out  to  some  students  in  a 
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class  the  difference  between  a  natural  leaf  and  an 
ornamental  one  of  the  kind  just  spoken  of,  and  calling 
attention  to  the  features  that  had  been  influenced  by  a 
reference  to  Nature,  when  I  was  met  with  the  question : 
"  Why  not  make  it  at  once  a  direct  copy  of  a  natural 
leaf?"  The  question  appeared  a  pertinent  one,  but  it 
betrayed  the  ignorance  of  the  questioner.  He  evidently 
had  neither  known  nor  appreciated  the  natural  develop- 
ment of  this  historical  decorative  detail,  for  if  he  had 
studied  its  artistic  growth  such  a  question  wrould  never 
have  suggested  itself  to  his  mind.  This  student  had, 
without  doubt,  adopted  the  too  common  notion  that  orna- 
mental forms  are  mere  degradations  of  natural  ones, 
instead  of  being,  as  they  should  be,  inventive  forms  en- 
riched by  the  study  of  Nature.  There  are  certain  advan- 
tages to  be  derived  from  this  brush-work  which  it  will  be 
well  to  point  out  :  (1st),  by  drawing  in  mass  instead 
of  line,  as  must  necessarily  be  done  in  using  the  brush  ; 
for  where  a  design  depends  upon  the  distribution  of 
masses,  the  composition  is  more  quickly  realized  in 
the  earlier  stage,  and  with  more  certainty  than  would 
be  done  if  first  outlined  and  then  filled  in  ;   (2nd),  a 
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greater  and  readier  power  of  drawing  will  be  acquired, 
which  is  an  important  matter,  for  all  decorative  work 
should    be    easily    expressed.     A    little    practice  will 
enable    the    student   to    render    or    interpret  natural 
forms  by  simple  brush-play,  and  he  will  find  it  easy 
to  adapt  certain  forms,  resulting  from  particular  move- 
ments of  the  brush,  to  the  expression  of  his  model  ; 
and  in  so  doing  he  will  gradually  gain  an  insight  into 
what    puzzles    so    many  young    beginners    in  design, 
viz.,  "  Conventionalism   of  natural  forms,"  because  he 
will  have  to  consider  the  capabilities  of  his  implement 
for  producing  those  forms  which  come  nearest  to  the 
realization   of  his    idea,   and,  as    a  consequence,  his 
work    will   exhibit    due    regard    for    the    method  of 
expression    and    the   thing    to    be    expressed.  An 
intelligent  use  of  means,  a  right  appreciation  of  natural 
objects — these  two  things  combined  lie  at  the  bottom 
of  all  true  conventionalism,  and  will   produce  results 
superior  to  those  obtained  by  a  process  of  laborious 
and    servile    copying.     The    importance    of  conven- 
tionalism as  an  Art   principle  will    increase  in  value 
when    the    student   enters   on   the   study  of  applied 
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design,  because  of  the  varied  conditions  incidental  to 
particular  processes  of  manufacture.  On  Plate  XV. 
are  some  examples  of  plant  forms,  expressed  by  simple 
brush  strokes  :  Figs,  i  and  2,  buds  of  the  horse- 
chestnut  ;  Fig.  3,  from  a  later  development  of  the 
same,  in  which  the  wrinkled  character  of  the  folded 
leaves  is  represented  by  a  series  of  strokes  brought 
up  to  the  midrib  ;  Fig.  4  is  a  representation  of  the 
common  yellow  broom  ;  Fig.  5,  buds  of  the  white  lily  ; 
Fig.  6,  leaf-buds  of  the  lilac  ;  Fig.  7,  a  flower-spike  of 
common  grass.  In  these  examples  it  will  be  seen  that 
much  detail  has  been  omitted,  while  the  characteristic 
general  forms  have  been  emphasized.  The  student 
will  have  noticed,  that  during  his  practice  with  the 
brush  he  had  some  little  difficulty  in  maintaining  an 
equality  in  the  strength  of  his  colour;  this  will  doubtless 
suggest  to  him  an  additional  means  of  expression,  viz., 
the  use  of  tones  or  shades,  which  are  analogous  to 
the  emphasizing  lines  in  linear  compositions.  The  value 
of  tone  in  surface  designs  will  be  understood  on  re- 
ference to  Figs.  3  and  4,  Plate  XVI.,  both  of  which 
consist  of  the  same  group  of  forms,  but  with  the  tones 
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reversed.  The  other  examples  are  given  to  indicate 
the  kind  of  study  that  should  be  pursued  in  this  direc- 
tion. On  Plate  XVII.  are  given  some  examples  of 
Eastern  pottery  decorations.  The  patterns,  though 
they  have  a  naturalistic  look,  are  yet  the  product  of 
brush-play  rather  than  the  result  of  copying  Nature. 
They  are  inventive  brush  forms  arranged  according 
to  general  ideas  of  Nature.  The  ornaments  on  Fig.  i 
consist  of  simple  strokes  ;  the  details  of  those  given  in 
Figs.  2  and  3  are  composed  of  several  strokes, 
and,     in     some  cases,   of  strokes  of 

different     tones.  For    instance>  some 

of  the  leaves  are  jffl  |j|  thusconstructed:  first, 
a  form  like  this,  made  in  a  light  tone 

of  colour,  others  of  a  darker  tone 
being  subsequently  added,  thus  : 
The  flowers  or  rosettes  occurring 
in  both  examples  are  formed  thus  : 
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THE    STUDY    OF  NATURE. 

The  history  of  Art  clearly  shows  that,  as  civilization 
advanced,  more  ability  to  use  the  means  of  ornamental 
expression  was  developed,  and  that,  as  mere  inventive  or 
geometric  design  was  found  to  be  insufficient,  Nature 
was  more  generally  resorted  to  for  suggestions  and 
ideas,  in  order  to  add  to  pre-existing  forms  new  features, 
which  would  lend  to  them  new  interest.  This  we  find 
was  done  in  such  a  way  that  the  new  elements 
harmonized  with  the  old.  The  natural  representations, 
though  based  upon  the  imitative  principle,  were  not 
merely  pictorial  copies,  but  modifications,  or,  as  we  say, 
conventional  renderings.  Now  it  is  the  union  of  these 
two  principles,  the  inventive  and  the  imitative,  that 
has  developed  all  the  great  styles  of  ornamental  Art ; 
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and  this  greatness  is  due  to  the  nice  balance  of  these 
principles.  When,  in  the  history  of  Art,  the  balance 
is  disturbed — that  is  to  say,  when  either  principle  pre- 
dominates—  then  we  get  decay.  When  the  constructive 
or  imitative  principle  is  too  pronounced,  the  style 
becomes  unsatisfying,  cold,  and  primitive  ;  while,  if 
the  imitative  and  realistic  principles  become  paramount, 
the  style  suffers,  ending  in  certain  decadence.  There- 
fore, in  using  natural  forms  in  Decorative  Art  the 
student  must  be  on  his  guard  against  running  into 
mere  pictorial  representation,  because  forms  so  rendered 
will  not  harmonize  with  the  older  decorative  lines  and 
figures  he  may  be  called  upon  to  use  in  conjunction 
with  them.*  He  must  be  careful  to  adapt  them 
by    a    judicious    conventionalism.     There    are  two 

*  This  caution  is  the  more  necessary,  as  some  people,  in  their 
one-sided  admiration  of  Nature,  imagine  that  natural  forms,  being 
beautiful  if  copied,  must  necessarily  be  beautiful,  however  applied. 
They  regard  Nature  as  a  storehouse  of  "  ready-made  ornament, " 
instead  of  a  book  of  reference  for  ideas  and  principles  to  be  thought 
oat  with  diligence,  and  applied  with  care.  "  Ready-made  ornaments  " 
are  too  often  like  "  ready-made  clothes  "  :  badly  fitting,  and  ill  suited 
to  the  subject. 
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kinds  of  conventionalism  found  in  historic  examples  : 
first,  the  conventionalism  of  principles  or  ideas  ;  and, 
second,  the  conventionalism  of  facts.  The  first  has  to 
do  with  the  principles  and  general  ideas  of  growth 
common  to  classes  of  objects  and  not  to  specific  forms  ; 
the  second,  with  individualizing  particular  plants  and 
obj  ects. 

An  example  or  two  from  Egyptian  and  Greek  Art 
will  best  explain  the  matter.  The  Art  of  the  Egyptians, 
being  purely  symbolic,  bound  them  to  the  conventional- 
ism of  facts,  and  while  they  had  to  represent  their 
favourite  plants,  the  lotus  and  papyrus,  they  did  not 
copy  pictorially,  but  gave  ' '  conventional  representations 
of  them  sufficiently  suggestive  to  convey  the  intended 
image/7  On  Plate  XVIII.,  which  is  devoted  to  examples 
of  the  two  kinds  of  conventionalism,  are  eiven  two 
drawings  (taken  from  Owen  Jones'  "  Grammar  of  Orna- 
ment")  of  the  papyrus  and  the  lotus  (Figs,  i  and  2). 
Although  the  two  plants  are  dissimilar  in  shape,  yet 
we  often  see  them  given  within  a  similar  outline  ; 
notwithstanding  this,  the  Egyptian  artist  contrived  to 
preserve  the  individuality  of  both   plants.      In  each 
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example  the  plant  is  adapted  to  the  old  form  of  zigzag, 
and  in  later  ones  each  plant  assumed  a  curved  form  (see 
Plate  XVIII.).  In  both  cases,  however,  the  characters 
of  the  plants  are  kept  distinct.  Compare  Figs,  i  and 
4,  and  2  and  3,  and  the  identity  of  the  plants  with 
their  ornamental  renderings  will  be  at  once  apparent. 
The  Art  system  of  the  Greeks,  on  the  other  hand, 
was  founded  on  aestheticism,  and  therefore,  unlike  the 
Egyptians,  they  felt  no  absolute  necessity,  in  their  use 
of  Nature,  for  representing  particular  plants  (though  at 
times  they  did  not  fail  to  do  so)  ;  and  hence  we  find 
that  they  usually  adopted  natural  principles  or  general- 
ized forms  without  indicating  any  individual  natural 
type.  For  instance,  in  Fig.  6  will  be  seen  the 
embodiment  of  the  principle  of  the  growth  of  trailing 
plants — a  serpentine  line  giving  off  on  either  side  leaf- 
like forms,  resulting  from  brush-play,  in  non-imitative 
leaves.  Here  there  is  no  attempt  to  represent  any- 
particular  plant  :  the  only  aim  is  to  represent  general 
ideas  belonging  to  a  class.  The  way  in  which  the 
junctions  of  scrolls  are  decorated,  as  seen  in  Greek 
Art,  is  not  the  result  of  imitating  any  particular  natural 
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type,  but  the  generalization  of  a  principle  of  stem  clothing 
observable  in  Nature  (Fig.  7).  The  same  may  be  said 
of  various  kinds  of  ornamental  foliage, — such  as  the 
Classic  acanthus,  Early  English  and  Arabian  foliage, 
none  of  which  are  direct  copies  of  Nature,  but  con- 
ventionalisms of  ideas  of  growth,  grouping,  and  leaf 
serration  (see  Figs.  8,  9,  and  10). 

As  regards  the  "  acanthus"  foliage,  we  may  be 
reminded  that  there  are  two  kinds,  named  after  natural 
types,  viz.,  the  Acanthus  spinosus  and  the  Acanthus 
mollis.  This  is  true,  but,  though  so  named,  there  is 
no  proof  that  they  are  copied  from  those  plants  ;  on 
the  contrary,  the  evidence  is  all  in  favour  of  their 
being  simple  embodiments  of  principles  observed  in 
those  two  natural  types,  which  are  held  in  common 
writh  many  others.  Now,  both  these  modes  of  con- 
ventionalism point  to  an  endeavour  to  create  Art  forms 
based  upon  suggestions  from  Nature.  Which  method 
is  the  better  of  the  two  it  will  be  difficult  for  some 
to  decide,  seeing  that  opinion  is  divided  thereon.  But 
the  fact  that  the  great  styles  of  the  Classic,  the  Roman- 
esque and  the  Early  Gothic  of  the  Middle  Ages,  and  the 
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Renaissance  of  later  times,  have  been  largely  shaped 
by  the  conventionalism  of  ideas,  should  have  some 
weight  with  those  who  are  desirous  of  coming  to  a 
decision  on  this  matter.  But  whichever  principle  is 
adopted,  the  study  of  Nature  will  be  all-important ;  the 
only  difference  will  be  in  the  method  of  study,  and 
the  mode  in  which  the  knowledge  obtained  is  applied. 
To  this  study  we  will  now  turn  our  attention.  Plants, 
as  we  know,  ordinarily  spring  from  seeds,  and  develop 
in  two  directions,  upwards  and  downwards  ;  the  part  that 
descends  is  called  the  root,  the  ascending  or  upper 
portion  the  stem.  The  latter  throws  off  branches  and 
bears  leaves,  buds,  flowers,  and  fruit.  The  former  takes 
various  shapes,  many  of  which  are  worth  the  attention 
of  the  ornamentist,  and  should  receive  more  attention 
than  they  usually  do.  The  ascending  stems  also  take 
various  forms  :  some  are  erect  without  joints,  as  rushes 
or  sedges ;  others  again,  like  wheat  or  barley,  have 
straight  stems  with  joints  and  sheath-like  appendages  ; 
and  lastly  we  have  the  stem,  which  throws  off  branches 
bearing  leaves,  flowers,  and  fruits  ;  forming  a  large  class, 
and  including  not  only  small  plants,  but  also  our  forest 
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trees.  With  regard  to  stems  and  branches,  the  first  thing 
that  demands  notice  is  the  order  of  growth.  When  a 
branch  is  developed,  that  part  of  the  stem  below  the 
point  of  departure  is  thicker  than  the  portion  immediately 
above  {see  examples  on  Plate  XIX.).  This  fact  is 
too  often  missed  by  students  when  drawing  from  plants, 
and  their  non- appreciation  of  it  in  Nature  causes  them 
to  omit  in  their  decorative  work  that  essential  quality 
of  good  ornamental  drawing— gradation.  The  next 
matter  to  be  observed  is  the  variety  of  forms  assumed 
by  branches  at  the  point  of  departure  from  the  parent 
stem,  because  they  offer  many  useful  suggestions.  On 
Plate  XIX.  are  given  a  few  examples.  Along  with 
these  forms  should  be  studied  the  various  appendages 
which  are  attached  to  the  base  of  leaf-stalks,  many 
of  them  being  very  beautiful  and  of  great  decorative 
value  (see  Figs.  3,  9,  15,   17,  on  the  same  Plate). 

Next  to  the  general  growth  and  arrangement  of 
plants  comes  the  consideration  of  the  leaves,  and  these 
should  be  studied  as  systematically  as  possible,  accord- 
ing to  their  development.  The  leaves  of  plants  are 
almost  bewildering  in  their  variety  of  form  ;  and  so 
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erratic  do  the  various  shapes  appear,  that  the  casual 
observer  is  led  to  think  that  there  is  an  entire  absence 
of  any  ruling  principle  in  their  evolution.  Attentive 
study,  however,  will  show  that  the  apparent  vagaries 
are  the  result  of  order  and  method  in  development ; 
and  it  is  precisely  this  ruling  principle  that  the  student 
of  design  should  endeavour  to  grasp,  for  it  will  not 
only  enable  him  to  see  the  intentions  of  Nature,  but 
help  him  to  render  the  various  forms  more  truly.  Let 
us  consider  for  a  moment  the  development  of  simple 
leaves,  taking  our  start  from  a  leaf  like  the  laurel 
This  leaf,  it  will  be  seen,  is  ovoid  in  shape, 
elemental  or  controlling  form  of  all  leaves, 
develop  or  expand  this  form  in  a  vertical 
lateral  j 


so  : 
t  h  e 
form 

well-  1 

leaves.    If  we  take  the  reverse  form  of  leaf, 
develop  it  in  the  same  manner,  there  will  be  \s)l  like 
results.     Again,   on  the  basis  of  either  of  these 
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forms  can  be  developed  other  shapes  by  the  repres- 
sion or  development  of  parts :  thus  A  the  point  of 
the  leaf  is  extended  and  the  base  t  \\  repressed,  and 
a  form  produced  like  the  leaf  of  the  bind-weed. 
The  repression  of  portions  of  the  leaf-surface  within 
their  elemental  forms  produces  varieties  more  or  less 
compound  in  character,  as  for  instance  in  Fig.  5,  Plate 
XX.  Further,  this  process,  if  repeated  upon  the 
various  forms  of  leaves  thus  obtained,  gives  us  the 
different  classes  of  leaf-edges,  which  are  added  to  give 
richness  to  forms  both  simple  and  compound  (see 
examples  given  on  Plate  XX.). 

Next  taking  flowers,  we  shall  find  that  the  same 
general  law,  as  regards  the  development  of  leaves, 
holds  good  in  the  case  of  flowers,  i.e.,  the  varieties  are 
developed  within  certain  simple  forms  of  limit ;  but 
while  the  principle  is  the  same,  we  shall  find  that  the 
number  of  the  regulating  forms  is  much  greater  for 
flowers  than  for  leaves.  A  very  large  class  have  the 
circle  for  their  basis  ;  the  parts  being  arranged  in  a  star- 
like manner,  and  the  points  of  division  suggesting  the 
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square,  triangle,  pentagon,  and  hexagon.  On  the  upper 
portion  of  Plate  XXI.  is  shown  the  development  of 
floral  forms.  Fig.  i  is  a  monopetalous  flower,  the 
convolvulus,  which  showrs  but  a  slight  departure  from 
the  circle,  in  the  shaping  of  the  edge  ;  it  is  divided 
into  five  portions.  In  Fig.  2,  the  buttercup,  the  slight 
indentations  are  carried  down  to  the  centre,  forming 
distinct  petals.  In  Fig.  3,  the  cinquefoil,  we  have 
the  subdivisions  of  the  petals  ;  while  in  Fig.  4,  the 
campion,  these  subdivisions  are  increased.  Again 
in  Figs.  5  and  6,  these  divisions  of  the  petal's 
edge  are  carried  down  to  the  base,  which  gives 
a  flower  of  a  compound  character,  as  the  ragged 
robin  and  daisy.  In  some  cases  the  petals, 
instead  of  being  merely  cleft,  as  in  Figs.  3  and  4, 
are  indented  along  the  edge,  as  in  sweet  william 
(Fig.  7).  Now  consider  for  a  while  the  side  views  or 
elevations  of  these  stellate  flowers,  that  we  may  see 
the  order  of  development  in  other  directions.  Taking 
the  form  — 72?  as  our  normal  shape,  which,  it  will 
be   seen,         »        lies  within  a  triangle,  we  shall  find, 
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as  in  the  case  of  leaves,  that  lateral  and  vertical  ex- 
pansion, with  the  development  of  parts,  will  include 

many 


varieties. 
On  the 
middle 


of  Plate  XXI.  are  given  some  examples.  Fig.  10,  the 
cinquefoil,  shows  a  slight  deepening  of  the  corolla  ; 
Fig.  13,  the  herb  robert,  is  an  example  of  the 
vertical  expansion  of  the  corolla  and  calyx.  In  Fig.  n, 
the  crocus,  a  more  pronounced  vertical  development 
of  the  whole  flower,  the  sepals  of  the  calyx  are 
absorbed,  as  it  were,  into  the  corolla.  Fig.  16,  the 
campion,  shows  in  a  very  marked  way  the  develop- 
ment of  one  part  over  another  by  the  vertical  expansion 
of  the  calyx. 

There  is  another  large  class  of  flowers,  which 
for  the  most  part  have  a  vertical  growth,  and 
are  bi-symmetrical  when  seen  in  front,  but  of  some- 
what irregular  form  when  viewed  from  the  side.  These, 
again,  seem    to    be    developed    within    some  general 
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shapes.  The  front  views  appear  to  be  developed  with- 
in ovals  generated  by  lateral  and  vertical  expansion,  as 

The  side  aspect,  within  a  form  of 
this   character,  is  varied 

by  the  same  ^-"^  process. 
On  the  lower  part  of  the  same 
plate  are  given  a  few  examples 
drawn  from  Nature  :  Figs.  1  7 
and  22,  the  edible  pea;  18  and  24,  the  snapdragon;  19 
and  21,  monk's-hood  ;  23,  common  nettle.  Fruit  forms 
should  be  studied  in  a  similar  way  ;  but,  as  their  ruling 
forms  agree  with  those  that  regulate  the  varieties  of 
leaves  and  flowers,  it  will  not  be  necessary  for  me  to 
do  more  than  refer  the  student  to  Plate  XXII.  for 
examples. 

In  the  study  of  vegetable  forms  it  may  not  always 
be  easy  to  detect  the  controlling  figure  within  which 
they  are  developed,  because  of  defective  growth,  irregular 
development,  and  complexity  of  the  particular  specimens 
examined  ;  but  all  the  same  the  search  should  not  be 
relinquished,  for  when  the  guiding  form   is  obtained, 
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the  student  will  be  in  possession  of  the  means  of  cor- 
recting defects  of  growth  and  realizing  higher  ideals  ; 
besides  which,  he  will  have  a  better  grip  of  his  subjects 
and  a  fuller  mastery  of  his  materials. 


CHAPTER  V. 


CONVENTIONAL  ORNAMENT. 

In  the  last  chapter,  we  have  endeavoured  to  indicate 
the  method  in  which  Nature  should  be  studied  by  the 
student  of  design.  In  the  present  one,  we  propose 
to  show  how  the  results  are  to  be  applied  to  ornamental 
compositions.  It  has  been  already  shown  that  historic 
Art  furnishes  examples  of  two  distinct  ways  of  using 
natural  forms  for  ornamental  purposes  :  the  one  taking 
general  ideas  and  principles  for  the  further  develop- 
ment of  current  Art  forms ;  the  other  reproducing  the 
actual  shapes  of  natural  objects  in  a  more  or  less 
modified  form.  These  two  methods,  it  will  be  re- 
membered, were  illustrated  by  references  to  Egyptian, 
Greek,  Persian,  and  Gothic  Art.  We  will  proceed 
now  to  show,  in  a  practical  way,  the  extent  to  which 
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both  systems  are  available  in  the  adaptation  of  Nature 
to  ornamental  Art.  Let  us  take  the  first  method,  viz., 
the  one  which  contents  itself  with  ideas  and  principles. 
Turning  to  Plate  VII.  and  referring  to  Fig.  5,  we 
find  an  inventive  design  composed  of  horizontal, 
vertical,  and  oblique  lines,  described  on  page  46. 
Now,  to  develop  it  into  a  more  interesting  pattern, 
we  have  only  to  surround  the  extremities  of  the 
radiating  lines  with  others,  such  as  may  be  derived 
from  the  study  of  leaf  and  flower  edges,  as  shown 
on  Plate  XXIII.,  Fig.  1,  adding  to  a  pattern  a 
suggestion  from  Nature.  Fig.  2  on  the  same  plate 
is  a  development  of  Fig.  3,  Plate  VIII.,  obtained,  in  a 
similar  way,  by  taking  the  general  principle 
of  rich  serrated  leaf  edges,  in  which  the 
indentations  are  of  unequal  sizes,  as — 
Fig.  3  is  the  amplification  of  Fig.  3, 
Plate  IX.  This  has  been  effected  by  adapting  the 
general  ideas  of  lobed  leaves  for  the  filling  in  of  the 
spaces  formed  by  the  geometric  lines.  Fig.  4  shows 
the  addition  of  forms  suggested  by  flower  petals  to 
the   design   on    Plate  VIII.,   Fig.  4.      Fig.   6  is  an 
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enriched  version  of  Fig.  6,  Plate  XIII.  Again,  on 
Plate  XII.,  Fig.  5,  is  an  inventive  combination  of 
curved  lines,  starting  from  a  horizontal  right  line ; 
and  in  Fig.  5,  Plate  XXIII.,  we  have  the  ornamental 
expression  of  a  principle  of  Nature,  whereby  she 
generally  marks  or  emphasizes  a  change  in  direction, 
seen  in  the  divergence  of  stems  ;  and  so,  regarding  the 
curves  as  branching  from  the  straight  line,  a  general 
form  of  stipule  has  been  added.  Other  illustrations  of 
this  mode  of  conventionalism  will  be  found  on 
Plate  XXIV.,  Figs.  1,  3,  and  6.  In  Fig.  7,  Plate 
XXIII.,  we  have  an  illustration  of  the  use  to  which 
borrowed  forms  from  plant  life  may  be  put,  in  laying 
out  surface  designs.  The  form  of  the  repeat  is  suggested 
by  a  five-lobed  leaf,  minor  details  being  omitted,  The 
repetition  of  geometric  forms  over  a  surface  yields  very 
good  patterns,  but  it  will  be  found  that  for  many 
purposes  leaves  and  flowers  offer  more  excellent 
suggestions,  producing  far  better,  more  varied,  and 
richer  results.  This  method  of  using  natural  forms 
appears  to  have  been  practised  by  oriental  artists,  and 
although  many  of  their  figures  have  been  considerably 
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modified,  yet  they  retain  distinct  marks  of  their  origin  ; 
for  instance,  the  form  so  commonly  met  with  in  Arabian 
Art  (see  Plate  XVIII.,  Figs.  9  and  10)  is  easily 
traceable  to  its  source  :  a  group  of  young  leaves 
terminating       ___===^   a  branch.    Again,  in 


spacing  out  ^^^A^^^^^p/  is  that  of  using  a  form 
like    this,  evidently  suggested 

by  a  flower  or  bud  of  the  lotus  kind,  while  diapers 
are  often  to  be 

met  with,  laid  Y^Jgkj 
out     with  a 
leaf  form,  as, 

In  all  these  examples  the  student  will  observe  that 
there  has  been  no  attempt  to  represent  particular 
plants :  the  aim  has  been  to  utilize  suggestions  from 
Nature,  and  to  adapt  principles  and  ideas  for  the  further 
development  of  inventive  designs.  Now  let  us  consider 
the  second  mode  of  adapting  plants  to  decoration, — that 
is  to  say,  the  one  in  which,  for  symbolic  or  other 
reasons,  the  individuality  of  the  plant  is  to  be  pre- 
served.     Having   chosen    the   plant  suitable  for  our 

h  2 


I  IO 


CONVENTIONAL  ORNAMENT. 


purpose,  in  adapting  it  we  are  not,  as  has  already  been 
stated,  to  minutely  copy  the  plant  as  though  making 
a  picture  of  it,  but  so  to  study  it  as  to  realize  its  true 
characteristics,  which  distinguish  it  from  other  plants  ; 
in  other  words,  to  form  an  ideal  of  the  model.  To 
do  this  it  will  be  necessary  to  carefully  examine  more 
than  one  specimen  of  the  selected  plant,  because  a 
peculiar  or  accidental  mark  in  one  individual  of  the  class 
may  not  be  found  in  another.  What  is  required,  then, 
is  the  knowledge  of  the  features  that  are  common  to 
the  family  or  kind  to  which  the  chosen  plant  belongs. 
This  can  only  be  acquired  by  an  extended  investigation. 
A  limited  examination  will  very  likely  result  in  an 
unnatural  rendering  of  our  subject.  Any  characteristic 
which  only  belongs  to  one  individual  is  unnatural,  and 
therefore  to  be  discarded.  To  copy  Nature  as  she  is 
presented  to  us,  with  all  the  accidents  and  defects, 
would  be  to  render  her  realistically.  To  correct  her 
by  our  knowledge  of  her  derived  from  a  wide  study 
of  her  works,  would  be  to  treat  her  naturally.  What 
is  common  to  the  class  is  the  nature  of  it  ; 
what    is    exceptional    is    actual    and     real,    but  is 
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unnatural.  Take  an  example.  Here  are  three  leaves 
copied  from  a  spray  of  ivy  : 


Nos.  i  and  2  cannot  be  regarded  as  ideal  or  natural 
leaves,  because  the  shapes  are  not  like  average  ones,  the 
majority  of  the  leaves  being  like  No.  3.  Nos.  1  and  2 
are  certainly  actual  leaves,  but  they  cannot  be  said 
to  be  in  accordance  with  the  intentions  of  Nature ; 
they  bear  unmistakable  signs  of  restricted  develop- 
ment. No.  3  has  had  a  freer  growth,  and  for  that 
reason  may  be  taken  to  be  more  natural  in  form. 
Again,  some  four-petaled  flowers  will  occasionally 
develop  an  extra  petal  ;  but  examination  will  show 
that  four,  and  not  five,  petals  are  the  rule  :  therefore, 
the  typical  or  ideal  flower  should  only  have  the  lesser 
number. 

It  has  been  said  that  the  method  of  using  plants 
which  is  now  being  considered,  consists  of  a  modifi- 
cation of  their  forms,  more,  or  less  according  to 
circumstances,  agreeable    to   the   preservation   of  the 
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plant's  identity.    Now  the  extent  to  which  the  modi- 
fication of  details  is  to  be  carried  will  be  determined 
by  their  application,  whether  the   formation  of  a  free 
or  severe  design.     If  used   in  conjunction   with  the 
severe  forms  of  a  geometrical  arrangement,  they  neces- 
sarily will  undergo  considerable  modifications ;   but  if 
with  free  lines,  then  there  will  be  less  departure  from 
original  forms.    The  freer  the  lines  of  arrangement, 
the  more  naturalistic  the  treatment  of  the   parts,  the 
more  rigid  the  lines  of  composition,  the  more  severe 
the  rendering  of  the  details.    Thus  we  find  in  Egyptian 
Art  that  the  severe  scheme  of  the  decoration  influenced 
the   rendering   of  natural    forms,  while    in    the  freer 
character  of  Persian  Art  we  have  a  more  naturalistic 
rendering  of  details  (see  Plate  XVI 1 1.).    To  practically 
apply  the  principle  here  advanced,  let  us  take  some 
natural  plant,  such  as  the  marsh-mallow,  and  adapt  it  to 
two  different  geometrical  arrangements  similar  to  those 
shown  on  Plate  VII.,  Fig.  5,  and  Plate  X.,  Fig.  3:  the 
first  a  combination  of  right  lines,  the  severe  character 
of  which  will  require  a  formal  treatment  of  the  flower  ; 
the  second  an  arrangement  of  curves,  and,  therefore, 
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admitting  of  a  freer  treatment  of  the  plant.  The 
application  is  given  on  Plate  XXIV.,  Figs.  4  and  5. 
Note  that  in  the  first  design  (Fig.  4),  the  flattened  curves 
of  the  flowers  and  leaves  in  the  natural  representation 
of  the  plant  (Fig.  2),*  are  rendered  straight,  in  order  to 
harmonize  them  with  the  severe  forms  with  which  they 
are  associated,  while  yet  the  character  of  the  plant  is 
maintained,  because  the  main  features  have  been  adhered 
to  and  emphasized.  These  may  be  thus  enumerated  : 
the  indented  ends  of  the  petals,  the  serrated  edges  of 
the  sepals,  and  the  acutely  lobed  character  of  the 
leaves.  In  the  second  design  (Fig.  5),  observe  that  the 
lines  forming  the  basis  of  the  pattern,  being  composed 
of  curves,  do  not  require  that  the  plant  should  be  so 
greatly  modified  as  in  the  former  case  ;  only  a  limited 
degree  of  formalism  is  required  to  harmonize  it  with 
the  repetition  of  symmetrical  curved  lines.  Hence  it 
will  be  seen  that  in  these  methods  of  using  natural  forms, 
the  one  great  essential  is  the  power  to  grasp  the  charac- 


*  The  leaves  in  the  drawing  are  the  upper  ones,  and  are  different  to 
the  lower  ones,  which  are  not  shown. 
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teristics  of  the  flower  or  plant  it  is  proposed  to  employ, 
and,  to  acquire  this,  nothing  but  careful  and  painstaking 
investigation  and  careful  drawing  of  plant  form  will 
suffice ;  hasty  and  superficial  observation  and  careless 
drawing  will  only  yield  what  will  result  in  vulgar  orna- 
ment. Too  many  people  indulge  the  notion  that  for 
the  conventional  rendering  of  Nature,  any  kind  of  draw- 
ing will  do.  This  is  a  huge  mistake,  for  the  highest 
kind  of  drawing  is  the  life  and  soul  of  conventionalism. 
The  attempt  to  excuse  bad  drawing,  as  is  often  done,  by 
saying  it  is  decorative  or  conventional,  is  about  the 
lamest  way  of  endeavouring  to  disarm  criticism  that  has 
ever  been  evolved  by  a  vain  imagination. 


CHAPTER  VI. 


COMPOSITION. 

Having  called  attention  to  the  general  treatment  or 
conventional  rendering  of  plants  for  decorative  purposes 
in  accordance  with  the  two  different  methods  observable 
in  the  records  of  historic  Art,  it  will  now  be  for  us 
to  explain  certain  laws  necessary  to  the  practice  of 
ornamental  compositions.  Throughout  the  whole 
natural  world  there  is  perhaps  no  law  so  manifest  as 
that  of  "  Fitness,"  i.e.  of  adaptability  of  forms  and 
structures  to  particular  purposes.  To  say  that  this 
law  should  govern  the  production  of  industrial  objects 
is  but  to  repeat  what  is  accepted  as  a  truism  ;  but 
while  there  are  many  people  who  will  allow  the 
importance    of  this    law    in   formative   matters,  very 
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few  recognise  its  importance  in  decoration.  They 
see  how  necessary  it  is  that  an  article  should  be  made 
to  serve  its  special  purpose,  but  grasp  not  the  ap- 
plication of  the  same  law  to  its  embellishment.  Now 
if  it  is  necessary  that  an  article  should  be  designed 
with  regard  to  its  fitness  in  use,  it  is  equally  essential 
that  the  ornament  should  be  fitted  for  its  allotted 
space.  Mere  application  of  ornament  to  a  space  is 
not  sufficient ;  it  should  be  adapted  as  perfectly  as 
possible,  for  lines  suitable  for  one  form  may  be  altogether 
wrong  for  another.  Yet  how  often  is  this  disregarded, 
ornaments  being  copied  from  one  space  and  applied 
to  one  altogether  different,  without  regard  to  suitability, 
the  only  thing  regulating  the  procedure  being  the 
possibility  of  squeezing  it  into  its  new  quarters ! 

To  practically  illustrate  the  application  of  this  law  in 
elementary  design,  let  us  as- 
sume that  we  have  certain 
forms,  such  as  the  accompany- 
ing, given  us  to  decorate.  Common  sense,  as  well  as  the 
recognition  of  the  law  of  fitness,  would  enable  us  to 
decide  against  filling  in  these  spaces  in  the  same  way. 
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The  first  question  that  will  arise  is,  What  direction 
should  be  taken  by  the  lines  of  the  ornament  which  is  to 
occupy  them  ?  The  lines  comprising  the  boundaries  of 
the  figure  should  influence  the  direction  of  the  lines 
for  laying  out  the  pattern  which  is  to  be  included 
within  the  spaces.  The  leading  lines  should  take  the 
form  of,  or  repeat,  those  of  the  boundaries  ;  but  if  for 
some  reason  this  cannot  be  done,  then  the  minor  ones 
should  be  made  to  do  so.  While,  however,  care  is 
taken  that  lines  should  repeat  those  of  the  boundaries, 
so  as  to  fit  and  compose  with  them,  it  must  also  be  kept 
in  mind  that,  to  prevent  monotony  of  effect,  there  are 
other  principles  to  be  regarded,  such  as  contrast,  etc.,. 
and  that  contrasting  lines  must  therefore  be  employed. 
On  Plate  XXV.  are  given  various  ways  of  laying  out 
these  figures,  agreeably  to  the  principle  of  fitness, 
which  involves  the  laws  of  repetition,  contrast,  and 
variety. 

In  deciding  the  directions  which  the  leading  lines 
should  take,  it  is  of  the  utmost  importance  that  we 
should  consider  the  character  our  design  is  to  assume  : 
whether  it  is  to  be  a  purely  conventional  or  naturalistic 
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composition  ;  whether  it  is  to  be  based  on  the  con- 
ventionalism of  general  ideas  of  Nature,  or  upon  the 
realizations  of  particular  plants.  If  the  former,  we  may 
take  any  ornamental  lines  we  choose,  so  that  they 
compose  well  with  their  surroundings  ;  but,  if  the 
latter,  then  the  lines  must  be  such  that,  while  they  are 
suitable  to  the  space  or  form  to  be  decorated,  they 
must  not  violate  the  growth  of  the  selected  plant. 
Hence,  while  in  this  latter  our  selection  of  lines  is 
limited,  it  follows  that  we  must  select  our  natural 
examples  with  care,  and  see  that  both  conditions — 
adaptability  of  lines  and  adherence  to  plant  growth — 
can  be  well  fulfilled.  Our  lines  must  compose  well, 
while  the  general  growth  of  the  plant  must  not  be 
allowed  to  suffer.  We  must  not  have  the  stiff-growing 
plants  adapted  to  flowing  or  spiral  lines,  nor  the 
curvilinear  growth  of  trailing  plants  stiffened  into 
unnatural  lines  ;  for,  by  so  doing,  we  should  lose  im- 
portant characteristics,  and  miss  the  chief  point  upon 
which  the  individuality  of  plants  depends.  Take  Fig.  i, 
Plate  XXV. :  the  first   lines  put  in  are  the  vertical 
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ones,  repeating  the  sides  of  the  oblong,  and  vary- 
ing in  length  ;  next,  the  horizontal  ones,  repeating 
those  at  the  top  and  bottom  of  the  figure ;  then,  the 
two  side  curves,  running  from  the  central  upright  into 
the  angles,  are  introduced  for  contrast.  Fig.  3  shows 
a  different  arrangement.  We  start  with  a  line  in 
direct  contrast  to  the  sides  of  the  rectangle,  the  contrast 
being  further  accented,  and  variety  added,  by  the  in- 
troduction of  spiral  lines,  and  the  balance  of  principles 
is  then  effected  by  the  introduction  of  short  horizontal 
and  vertical  lines  in  the  minor  parts.  Again,  in  Fig.  4 
we  have  the  central  vertical  line  in  contrast  to  the 
boundary  line  of  the  circular  figure,  while  the  curves 
accord  with  it ;  and  so  on  with  the  other  figures.  Further, 
not  only  should  some  of  the  lines  for  spacing  out  be  in 
accord  with  the  circumscribing  outline  of  the  figure  to  be 
decorated,  but  the  secondary  lines  that  are  to  occupy 
the  spaces  formed  by  the  first  lines,  should  be  influenced 
in  their  direction  by  the  surrounding  ones.  Thus  in 
Fig.  1,  Plate  XXV.,  the'  vertical  line  a  is  made  to 
curve  at  its  extremity,  so  as  to  harmonize,  by  similarity, 
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with  the  curve  immediately  above.  The  curve  b  in 
Fig.  2  runs,  for  the  same  reason,  nearly  parallel  with 
the  curve  under  the  central  horizontal  line.  This  prin- 
ciple of  fitness  in  the  direction  of  lines  is  well  seen  in 
the  veining  of  natural  leaves  as  shown  on  Plate  XXVI. 
Take  for  instance  the  lilac  leaf,  and  note  the  sym- 
pathy between  the  direction  of  the  principal  veins 
and  the  curve  of  the  outer  edge.  Although  in  the 
energy  of  growth  they  start  in  direct  contrast,  they 
gradually  assume  a  curve  similar  to  that  of  the  margin 
of  the  leaf  they  decorate.  Note  also  that  the  same 
harmony  is  preserved  between  the  primary  and  secondary 
veins. 

In  order  to  further  secure  harmony  and  unity  in  a 
composition,  it  is  necessary  that  lines  should  not  only 
have  a  certain  parallelism  in  their  relation  to  one 
another,  but  also  a  continuity  in  arrangement ;  and, 
although  lines  may  be  interrupted,  a  common  course  or 
direction  should  be  indicated.  Thus  the  lines  c  and  dy 
Fig.  2,  Plate  XXV.,  although  distinct  ones,  contribute 
to  unity  of  effect  by  having  their  extremities  made  to 
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take  the  same  course,  indicated  in  the  figure  by  the 
dotted  line ;  or  as  in  the 
annexed  illustration,  in  which 
the  long  curve  1  is  parallel 
to  the  boundary  of  the 
border,  the  termination  of  the  spiral  2  is  drawn  so  as 
to  follow  the  trajectory  of  the  line  3,  as  well  as  to 
repeat  the  boundary  line.  The  same  is  done  with  line 
4.  Of  course,  when  arranging  lines  in  continuity,  due 
regard  must  be  paid  to  the  spaces  enclosed,  which  must 
be  agreeable  in  form  and  quantity. 

Equally  important  with  the  right  direction  and  com- 
position of  lines  is  the  proper  distribution  of  those  lines  ; 
that  there  may  be  a  regulated  balance  between  the 
lines  themselves,  and  the  masses  into  which  they  divide 
the  spaces  allotted  to  them.  The  distribution  of  lines 
and  masses  may  result  in  equal  or  unequal  spacing,  as 
in  the  case  of  a  diaper  or  a  rich  arabesque  ;  and  to 
most  beginners  the  laws  of  "  even  distribution/'  as  it 
is  termed,  will  be  more  apparent  in  the  former.  Let 
us  turn  for  a  moment  to  the  examination  of  natural 
leaves,  to  see  what  warrant  there  is  in  Nature  for  this 
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principle.  Regarding  veins  as  the  surface  decoration 
of  leaves,  we  find  that  they  are  variously  disposed.  The 
surfaces  of  some  of  our  most  beautiful  and  familiar 
leaves  are  divided  into  large  and  small  masses,  bear- 
ing a  proportional  relation  to  one  another.  Take  a 
"  net-veined  leaf"  such  as  the  ivy  (Plate  XXVI.),  and 
notice  how  large  a  proportion  of  the  beauty  of  this 
general  favourite  is  due  to  the  principle  of  even  dis- 
tribution. Observe,  the  veins  do  not  equally  divide  the 
surface ;  on  the  contrary,  they  divide  it  into  varying 
quantities,  graduated  and  balanced  so  that  there  is  an 
evenness  in  the  arrangement.  In  some  less  beautifully 
decorated  leaves  of  the  "  feather-veined  "  class,  the  sur- 
faces are  almost  equally  divided,  giving  to  the  surface  of 
the  leaf  a  monotonous  effect  by  reason  of  the  simple 
repetition  of  similar  masses.  This  law  of  even  dis- 
tribution, to  be  rightly  appreciated,  in  Nature  or  Art, 
should  be  viewed  in  the  light  of  the  fundamental 
principles  of  repetition,  variety,  and  contrast.  In  the 
first-named  class  of  leaves  there  is  a  balance  of  those 
principles  resulting  in  the  higher  form  of  even  dis- 
tribution ;   but   in  the   other   class  we  have  a  lower 
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expression  of  the  same  law,  less  beautiful  because  the 
balance  is  disturbed  by  the  preponderance  of  one 
principle — repetition.  What  has  been  said  about  direc- 
tion, continuity,  and  composition  of  line,  and  the 
distribution  of  lines  and  masses  in  laying  out  a 
design,  applies  with  equal  force  to  the  subsequent 
operations  in  the  development  of  it.  There  must  be 
the  same  care  exercised  and  the  same  regard  to 
principles  shown,  in  completing  the  design  and  in  adding 
detail,  as  in  the  earliest  stage  of  arrangement.  On 
Plate  XXVII.  are  given  some  designs  based  upon  the 
general  lines  given  on  Plate  XXV.,  illustrating  the 
application  of  the  foregoing  principles  in  the  completion 
of  patterns. 

Further,  this  principle  of  fitness  in  direction  of  line 
and  disposition  of  mass  in  the  filling  in  of  spaces,  may 
not  at  first  sight  appear  applicable  to  patterns  of  an  "  all- 
over  "  character,  such  as  those  used  for  paper-hangings, 
floor-cloths,  and  tiles ;  but  a  little  consideration  will 
show  that  it  equally  applies  to  design  of  this  class, 
and  that  it  is  of  importance  in  securing  character. 
Patterns  of  this  kind,  which  depend  so  much  upon  repe- 
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tition,  require  building  up  on  a  geometric  basis.  The 
adoption  of  different  forms  will  lead  to  a  variety  of 
lines  in  the  filling  in.  Take,  for  instance,  the  examples 
given  on  Plate  XXVI I  a.,  the  square,  Fig.  i.  Here  the 
leading  lines  of  the  pattern  are  horizontal  and  vertical, 
repeating  the  boundaries  of  the  figure.  In  using  the 
circle  as  a  foundation  figure,  the  main  lines  of  the  design 
consist  of  circular  curves  (see  Fig.  2).  The  use  of 
the  diamond  as  a  constructive  form  introduces  oblique 
lines,  giving  to  the  pattern  based  thereon  a  different 
character  to  the  two  preceding  ones  (Fig.  3).  In  Fig. 
4  we  have  a  design  arranged  upon  a  basis  of  figures 
composed  of  ogee  lines.  Here  again  it  will  be  seen 
that  the  principal  lines  are  in  harmony  with  the  adopted 
form.  Of  course  it  is  open  to  the  designer  to  limit 
his  filling  in  to  one  figure,  or  to  run  his  lines  into 
several  figures — to  keep  the  design  simple  or  complex, 
according  to  circumstances.  Again,  the  original  form 
on  which  the  design  is  based  may  be  retained  and 
emphasized,  or  it  may  be  abolished  altogether  when 
the  pattern  is  completed.  The  course  to  be  adopted 
will  depend  on  the  purpose  to  which  the  design  is  to 
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be  applied  ;  if  the  design  is  intended  for  a  dado  paper, 
it  will  be  better  to  retain  the  constructive  forms,  because 
they  will  give  it  a  stiffer  and  stronger  look,  rendering 
it  more  suitable  for  its  purpose  ;  but  if  for  paper  to  be 
used  above  the  dado,  then  it  may  be  judicious  to  dis- 
pense with  them,  as  a  more  easy  and  flowing  pattern 
will  best  accord  with  the  position  it  is  to  occupy. 
Here,  while  speaking  of  wall-paper,  it  may  be  well  to 
call  the  student's  attention  to  one  of  the  difficulties  he 
will  meet  with  in  designing  for  this  special  purpose — 
i.e.,  the  arrangement  of  his  pattern  to  suit  the  method 
of  reproduction.  Wall-papers  are  printed  from  blocks, 
and  they  vary  in  size  from  eighteen  to  twenty-two 
inches  square ;  but  most  English  wall-papers  are 
printed  from  blocks  twenty-one  inches  square. 

To  practically  space  out  the  pattern,  therefore,  it 
will  be  necessary  to  adjust  the  number  of  fundamental 
forms  or  repeats  to  the  square  of  the  block,  so  as  to 
ensure  perfect  repetition  in  a  vertical  direction  in  the 
printing  of  the  piece,  and  correct  joining  of  the  pattern 
in  a  horizontal  direction,  when  the  pieces  are  hung 
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side  by  side.  To  effect  this  it  will  often  be  found 
necessary  to  alter  the  proportion  and  size  of  the  con- 
structive figures  selected.  A  little  practice  in  developing 
forms  on  squared  paper  will  soon  put  the  student  in 
possession  of  many  characteristic  shapes  available  for 
his  purpose. 

On  Plate  XXVIII.  are  given  the  designs  to  further 
illustrate  the  principles  of  composition.  Fig.  i  is  an 
"all-over"  pattern  suitable  for  textiles,  the  elements  of 
which  consist  of  brush  forms ;  Fig.  2  is  an  upright 
border,  also  made  up  of  brush  forms  ;  Fig.  4  is  a  design 
for  a  curved  border,  composed  of  similar  materials  ;  Fig. 
3  is  a  horizontal  border,  the  details  adapted  from  the 
dahlia. 

Here  it  will  be  well  to  explain  certain  terms  used 
by  ornamentists,  such  as  "alternation,"  "  counterchange," 
"interchange,"  "  eurythmy,"  "simplicity,"  and  "com- 
plexity." These  terms  have  been  adopted  to  describe 
certain  applications  of  the  fundamental  principles,  and 
not  as  defining  or  indicating  any  new  laws.  For 
instance,  "alternation"  is  a  particular  application  of  the 
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principles  of  repetition  and  variety,  and  may  also  involve 
contrast,  thus  :  ^^"^  In  the 

first  we  have      r^p-v^u^  vaiuct^  contract  vAat*xy     an  al- 

ternate repetition  of  a  similar  form,  but  varying  in 
size  ;  in  the  second  an  alternate  repetition  of  contrast- 
ing forms.  Again  take  the  terms  "  counterchange 99 
and  "  interchange. "  These,  it  will  be  found,  are  but 
varieties  of  the  application  of  the  same  principles.  By 
"  counterchange "  is  understood  the  arrangement  of  a 
pattern  in  such  a  way  that  itself  and  the  ground  shall  be 
of  the  same  form    j^^^^^j    '  showing  at  once  that 

it  is  but  a  special    way  of  employing  and 

emphasizing  the  law  of  repetition.  "Interchange"  is 
nothing  but  the  expression  of  variety  and  contrast 
by  tones  and  colour  after  the  manner  observed  in 
heraldry,  from  which,  no  doubt,  the  idea  was  taken. 
In  heraldry  it  is  a  law  that  colour  must  not  be 
placed  upon  colour,  or  metal  upon  metal  *BM  !  so  that 
a  charge  or  device  must  be  of  gold  or  silver  if 
the  field  or  ground  on  which  it  is  placed  is  coloured, 
and  vice  versa.  When,  however,  the  field  consists  of 
more  than  one  colour,  then  we  find  parts  of  the  device 
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or  charge  are  interchanged  with  the  ground  ;  thus 
the  colour  of  the  dexter,  or  right,  side  of  the 
shield  is  interchanged  with  that  portion  of  the  charge 
placed  on  the  sinister  side,  while  the  metal  of  the 
sinister  side  is  interchanged  with  the  other  portion  of 
the  charge.  Sometimes,  however,  the  field  is  divided 
horizontally  as  well  as  vertically  ;  then  the  interchange 
becomes  more  complex,  but  the  same  rule  is  observed. 
This  special  application  of  contrast  and  variety  is 
often  valuable  as  a  means  of  enriching  a  simple 
design  without  altering  the  lines  upon  which  it  is 
based  or  constructed,    jg^S^te  -     The  term 

"eurythmy "  is  used  **^iSI»^|p#^ ~^S^  to  denote 
a  succession  or  repetition  of  varied  forms  in  ornament ; 
it  may  be  alternating  or  interrupted.  To  put  it  into 
simple  words,  it  is  repetition  with  contrast  or  variety. 
Simplicity  in  design  is  that  quality  which  arises  from 
the  simple  arrangement  of  elements ;  and  where  it 
exists,  the  order  and  method  of  composition  are  at  once 
apparent.  It  is  the  leading  characteristic  of  some  kinds 
of  ornament,  while  in  others  it  belongs  to  the  earlier 
phases  only.    Complexity  is  the  reverse  of  simplicity, 
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and  depends  upon  intricacy  of 'arrangement  ;  and  it  pro- 
duces richness  by  an  ordered  multiplicity  of  lines  and 
forms.  It  should  be  observed  that  the  history  of  Art 
furnishes  two  forms  of  this  principle,  one  being  a 
deliberate  complex  arrangement  of  parts  for  a  distinct 
purpose,  the  other  being  the  accidental  result  of  in- 
different composition,  in  which  details  are  huddled 
together  to  obtain  an  effect  of  richness.  This  latter 
form  is  always  to  be  found  in  the  decadence  of  a 
style.  Let  the  reader  refer  to  examples  of  Saracenic 
Art  of  the  best  periods,  and  to  late  Renaissance  like 
the  Louis  Ouinze,  and  he  will  see  at  once  the  dif- 
ference between  the  intentional  and  accidental  forms 
of  this  principle.  While  complexity  is  associated  with 
richness,  it  must  not  be  supposed  that  simplicity  is 
synonymous  with  poorness  and  poverty  of  design, 
for  such  is  not  the  case  ;  it  is  rather  the  outcome  of 
directness  of  purpose  and  the  desire  for  purity  and 
refinement.  True  simplicity  in  a  design  is  often  more 
difficult  of  attainment  than  complexity,  for  the  fewer 
the  parts  the  more  thought  and  care  will  be  required 
in  their  arrangement. 
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These  two  principles,*  when  rightly  understood,  can 
be  legitimately  employed  in  the  same  scheme  of 
decoration,  each  setting  off  the  other.  While  decora- 
tion as  a  whole  should  be  distinct,  the  occasional 
introduction  of  the  contrasting  element  of  mystery, 
which  complexity  supplies,  gives  it  an  interest  and  a 
charm  almost  inexplicable.  The  preponderance  of  com- 
plexity in  any  scheme  would  be  irritating  and  weari- 
some. This  is  often  felt  when  viewing  examples  of 
Oriental  Art,  beautiful  as  they  are  ;  and  one  pines  for 
passages  of  a  restful  character,  that  the  mind  may  be 
relieved  of  the  perpetual  task  of  unravelling  artistic 
puzzles.  Besides  the  employment  of  complexly  arranged 
details  for  setting  off,  by  contrast,  simple  ones,  there 
is  another  condition  connected  with  their  use  which 
should  be  borne  in  mind,  viz.,  the  positions  they  ought 
to  occupy  with  regard  to  the  spectators  eye.  Obviously, 
a  complex  pattern,  placed  at  a  considerable  distance 
from  the  eye,  wrould  present  a  confused  appearance  ; 
while  much  of  the  labour  bestowed  upon  the  construc- 
tion would  be  entirely  lost  —  simple  patterns  being 
better  suited  for  long  distances. 


CHAPTER  VII. 


ACANTHUS  FOLIAGE. 

Acanthus  foliage  being  an  important  element  in  the 
great  styles  of  ornamental  Art,  it  is  thought  well  to 
devote  an  entire  chapter  to  its  consideration.  The 
study  of  it  will  be  found  both  interesting  and  instructive. 

The  term  "  acanthus  "  is  used  to  denote  a  class 
of  conventional  foliage,  and  not  any  particular  kind 
based  upon  the  natural  plant  of  that  name.  A  careful 
examination  of  the  history  of  Art  shows  it  to  be,  not  an 
imitation  of  Nature  alone,  but  a  development  combining 
the  inventive  and  imitative  principles  ;  suggestions 
from  Nature  being  added  to  inventive  forms  generated 
by  the  use  of  the  brush.  That  the  fully  developed 
acanthus    is    not    based    upon    the    direct  imitation 
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of  a  natural  leaf  will  be  placed  beyond  doubt  if  a 
comparison  be  made  between  a  natural  leaf  and  an 
ornamental  one,  for,  in  the  one  case,  we  have  the 
veins  diverging  abruptly  and  directly  from  the  mid- 
rib, whereas  in  the  other,  they,  in  common  with  the 
mid- rib  itself,  radiate  from  the  base  of  the  leaf. 
Now7  the  principle  of  radiation  lies  at  the  root  of  the 
whole  matter  ;  it  is,  in  fact,  the  great  underlying  principle 
of  the  acanthus  and  of  all  ornamental  foliage  what- 
soever,— a  principle  which  found  expression  in  the 
early  and  remote  periods  of  Art.  The  acanthus 
of  later  Art  is  built  up,  so  to  speak,  upon  the  various 
forms  invented  and  handed  down  to  modern  times. 
Turning,  for  example,  to  Assyrio-Persian  Art,  we  shall 
find  recorded  amongst  the  remains  of  that  decorative 
system  a  beginning  of  this  foliage, — an  initial  attempt 
to  construct,  out  of  simple  forms  which  already  existed, 
the  ornamental  element  which  entered  so  largely 
into  subsequent  styles.  Take  the  simple  palmate 
form,  Plate  XXIX.,  Fig.  i,  a  combination  of  brush 
forms  radiating  from  the  base.  Turn  to  Fig.  2,  and 
we  have  the  same  combination  of  forms,  but  brought 
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closer  together.  Here  the  likeness  to  a  leaf  is  at 
once  apparent,  and,  no  doubt,  this  fact  struck  the 
originator  of  the  pattern ;  and  so,  in  his  desire  for 
further  elaboration,  he  referred  to  Nature,  and  added 
the  serrations  to  the  edges  of  the  forms,  marking  each 
lobe  with  a  central  rib  radiating  from  the  base  (Fig.  3). 
Further  investigations  of  natural-lobed  leaves  caused 
him  to  observe  that  the  parts  were  looped  together, 
and  so  he  joined  the  lobes.  Again,  seeing  that  under 
the  loops  in  some  natural  leaves  there  existed  an 
excess  of  material,  causing  a  swelling  of  the  surface, 
this  he  endeavoured  to  express  by  a  series  of  curved 
lines  following  the  form  of  the  loop  or  eye  (Fig.  4). 
In  other  examples  we  find  that  this  fact  was  rendered 
by  lines  running  down  from  the  loop  towards  the 
base,  as  in  later  historic  examples  (Fig..  5).  Now  some 
such  elementary  beginnings  of  the  acanthus  were 
taken  up  by  the  Greeks,  who  refined,  and  developed 
still  further,  this  decorative  detail.  At  first  they 
took  these  somewhat  crude  forms,  contenting  them- 
selves with  perfecting  and  improving  them,  without  any 
material  alterations  of  the  facts  and  principles  involved  ; 
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so  that,  in  the  earlier  Greek  renderings,  we  find  that 
most  care  was  bestowed  on  the  improvement  of  the 
quality  and  composition  of  the  linear  details,  these 
being  brought  as  near  to  perfection  as  possible.  In 
process  of  time,  however,  the  results,  refined  and 
elegant  though  they  were,  did  not  entirely  satisfy  the 
artistic  mind  ;  and  so  we  find  new  characteristics  intro- 
duced, based  upon  further  observation  of  Nature, — such, 
for  instance,  as  variety  in  the  sizes  of  the  serrations, 
and  gradation  according  to  the  general  form  of  the 
lobe  so  enriched.  Here  then  we  have  a  distinct  advance 
towards  the  final  development  of  the  acanthus,  as 
a  reference  to  the  figures  on  the  lower  part  of  the 
plate  will  show.  A  still  further  development  of  this 
foliage  was  brought  about  by  an  alteration  of  the  leaf 
edge.  In  place  of  the  simple  and  somewhat  monotonous 
serrations  that  hitherto  prevailed,  was  substituted  a 
richer  system,  which  embraced  a  greater  amount  of 
variety ;  and  hence  we  have  the  general  character  of 
the  foliage  completely  revolutionized.  Its  inventive 
origin  is  to  a  great  extent  obscured,  and  it  becomes 
more  naturalistic,  giving  colour  to  the  mistaken  notion 
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that  it  is  a  rendering  of  certain  individual  natural  leaves 
(Plate  XXX.).  So  far  we  have  seen  that  the  rudimen- 
tary forms  of  acanthus,  similar  to  those  appearing  in  the 
late  development  of  Assyrio-Persian  Art,  were  adopted 
by  the  Greeks,  and  improved  upon  by  the  enrichment 
and  gradation  of  the  leaf  edge,  the  better  expression  of 
the  pipes,  and  the  general  refinements  of  its  form.  As 
regards  the  edge  of  the  leaf,  first,  the  tines  of  the  serration 
are  equal  in  size  ;  in  the  second  stage  of  development 
they  are  made  unequal  in  size,  and  graduated  according 
to  the  general  form.  Now,  in  the  Roman  period  of 
Greek  Art  we  shall  find  that  the  lobes  became  sub- 
divided, and  each  portion  serrated,  while  the  serrations 
are  of  a  different  type  altogether.  In  the  earlier  forms  of 
acanthus  two  distinct  varieties  may  be  noted,  the  angular 
and  the  rounded  (see  Figs.  4,  5,  6,  and  8,  Plate  XXIX.  ; 
and  Fig.  4,  Plate  XXX.).  The  rounded  form  is  the 
one  from  which  the  so-called  olive  acanthus  was 
developed  (Plate  XXX.,  Fig.  5).  This  in  turn  was 
elaborated  by  the  Greco- Roman  artist  into  what 
is  known  as  the  soft  acanthus  (see  Plate  XXXI., 
Figs.  3  and  4).    The  realization  of  the  last  form  of 


152 


ACANTHUS  FOLIAGE. 


acanthus  was  not  sudden  but  gradual,  as  was  the  case 
with  the  other  forms  which  preceded  it  {see  Figs,  i 
and  2,  Plate  XXXI.).  In  Fig.  i  we  have  the  leaflets 
composed  of  oviform  lines,  regularly  disposed.  In  Fig. 
2  (a)  the  lines  are  waved  ;  at  b  the  concave  part  of  the 
waved  outline  becomes  indented,  suggesting  forms  of 
foliage  similar  to  the  other  examples  given  on  the  same 
plate,  and  furnishing  the  connecting  link  between  the 
simple  olive  and  the  enriched  soft  acanthus.  Another 
matter  should  be  noticed  in  connection  with  ornamental 
foliage  of  this  class,  and  that  is  the  surface  modelling. 
It  will  be  observed  that  this  is  generally  determined 
by  the  outline  of  the  leaf :  if  angular,  the  surface  is 
acutely  channelled  ;  if  curved  like  the  olive  acanthus, 
it  is  moulded  with  concave  markings  ;  while,  if  like 
the  fully  developed  soft  acanthus,  it  becomes  undulating 
and  complex  (see  Plates  XXX.  and  XXXI.). 

We  may  now  summarize  the  different  features  of  this 
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foliage.  The  essential  parts  of 
a  fully  developed  acanthus  leaf 
are  :  the  lobes  or  leaflets,  serra- 
tions or  tines,  eyes,  pipes, 
and  ribs  or  stalks  ;  the  various 
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7,  and  8).  _  r 
the  ribs 


details  being  developed  thus  : 
(ist)  the  edge  of  the  lobes  (see 
Figs,  i,  2,  and  3)  ;  (2nd)  the 
eyes  and  pipes,  which  under-  1  2  3 

went  a  change  no  less  remarkable  (see  Figs.  4,  5,  6, 

The  form  of 
varies  but 

little,  but  \l  f  W/j^  I  If  the  central 
one  is  most  4      5      6         7      8  -pronounced. 

With  this  single  exception,  it  will  be  found  that  the 
ribs  are  less  accented  than  the  pipes,  and  in  that 
respect  an  ornamental  leaf  differs  essentially  from  a 
natural  one.  In  Fig.  4,  Plate  XXXI.,  will  be  found 
an  ornamental  element  to  which  some  allusion  should 
be  made,  viz.,  the  terminal  flower  or  rosette,  used  for 
various  ^purposes.  In  this  case  it  consists  of  an 
assemblage  of  leaves  of  the  acanthus  type,  but,  like 
the  foliage  accompanying  it,  it  has  gone  through  a 
series  of  developments  before  attaining  this  precise 
form  ;  the  earliest  condition  being  a  simple  disc,  after- 
wards   enriched  ^ 


by  subdivisions, 
foliated    thus  : 
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and  so  on.  Now,  in  beginning  to  draw  and  design 
this  kind  of  ornament,  we  have  first  to  consider 
the  general  form  which  is  to  regulate  the  composition, 
because  that  will  determine  the  graduation  of  the 
leaflets  and  the  directions  of  the  pipes.  If  we  begin 
with  upright  leaves,  note  that  they  may  assume  various 
general  shapes,  according  to  the  purposes  to  which 
they  are  to  be  applied.     In  all  these  cases  lines  should 
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be  drawn  nearly  parallel  to  the  outline,  and  upon  them 
the  eyes  or  loops  that  join  the  leaflets  should  be  placed  ; 
the  distance  between  each  should  be  determined  by  the 
character  of  the  outer  boundary  of  the  leaves  ;  the 
distances  should  be  greatest  at  the  widest  part  {see 
Figs.  1  and  3).  Where  we  have  the  widest  leaflets 
at  the  base,  the  other  leaflets  diminish  upwards  in  size. 
In  Fig.  2,  the  sides  of  the  leaf  being  for  the  most 
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part  parallel,  the  leaflets  are  even  in  size,  and  conse- 
quently have  little  gradation.  In  Fig.  4  the  largest 
leaflets  are  at  the  top  of  the  leaf,  that  being  the  widest 
part  ;  the  others  graduating  downwards.  Again,  in 
drawing  the  pipes,  due  attention  must  be  paid  to  the 
space  available  on  the  surface  of  the  leaf.  In  Fig.  3 
there  is  ample  space,  and  so,  in  order  that  they  may 
be  evenly  distributed,  they  are  turned  slightly  outward. 
In  Fig.  2,  where  the  room  is  restricted,  the  pipes  are 
brought  down  parallel  to  the  sides ;  while  in  Fig.  4, 
for  obvious  reasons,  they  converge  towards  the  base 
of  the  central  rib.  Now  draw  in  the  ribs  of  each 
leaflet,  and  determine  its  general  shape  ;  this  done, 
the  next  thing  is  to  settle  whether  the  serrations  are 
to  be  simple  or  complex  in  character,  and  which- 
ever is  decided  upon,  the  lines  will  be  determined 
by  the  rule  which  regulated  the  size  of  the  leaf- 
lets. It  must,  however,  always  be  borne  in  mind 
that  the  central  mass  of  the  leaf  and  the  central 
mass  of  the  leaflet  should  preponderate  over  those 
of  the  sides.  All  the  examples  given  represent 
the  leaflets  as  touching   each  other.    We  have  now 
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to  draw  the  reader's  attention  to  certain  changes 
that  will  occur  when  the  same  view  of  leaves  is 
represented  in  a  curved  condition,  as  the  leaflets  will 
necessarily  alter,  overlapping  and  separating  according 
to  the  direction  of  the  curvature.  To  clearly  demon- 
strate this,  take  a  piece  of  card-board,  not  too  thick, 
and  cut  it  in  this  form,        ^        dividing  it  into  lobes 


with  a  penknife,  and 
inwards,  and  the  upper 
forwards.    It  will  then 


then  curve  the  two  sides 
part  downwards  and 
have  this  appearance, 


the  leaflets  overlapping  one  another.  This 
Y*  may  occur  in  two  different  ways  :  either  the 


lower  edge  of  an  upper  leaflet  may  overlap  a 
lower  one,  as  at  L,  or  the  reverse,  as  at  R. 
Now  turn  the  sides  outwards,  curving  the  mid-rib 
forward,  and  wTe  have  these  leaflets  separating  thus  : 
Hence,  apart  from  the  elements  comprising  the 
leaf,  we  have  brought  to  bear  upon  it  certain 
conditions  that  materially  affect  its  character. 
These  conditions  of  curvature  may,  as  we  shall 
see  in  the  next  example,  be  not  only  simple,  but  com- 
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pound.     In  this  Fig.  the   mid-rib    is  bent 

in      two      directions,      ( \   1      concave    above  and 


convex     below;     the    i  s^es     being  turned 

backwards  (except  the  ^^v^  upper  part,  which  is 
curved  forward).  Thus  we  have  enriched  the  general 
character  of  the  leaf  by  the  closing  of  the  lower  leaflets 
and  the  separation  of  the  upper  ones.  This  may  be 
still  further  increased  by  curving  its  surface  in  a  greater 
number  of  ways. 

So  much  for  this  foliage  as  affected  by  curvature. 
Now  a  word  or  two  about  the  leaf  edge.  It  is  a  common 
fault  with  designers  to  use  the  forms  of  foliage  as  found  in 
Classic  Art,  reproducing  them  over  and  over  again,  with- 
out reference  to  the  source  whence  the  old  masters  drew 
their  inspiration,  until  they  become  lifeless  transcripts  of 
the  originals.  The  forms  are  thus  brought  into  disrepute, 
and  grounds  for  the  sweeping  condemnation  of  orna- 
mental foliage  are  afforded  to  that  large  class  of  critics 
who  are  unable  to  comprehend  the  true  position  of  con- 
ventional Art.  Now  if  we  are  to  keep  our  acanthus 
foliage  fresh  and  bright,  our  practice  should  be  brought 
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into  harmony  with  its  history  by  constant  reference  to 
Nature  ;  not  for  the  sake  of  any  mere  novelties  of  form 
we  may  find,  but  for  that  inspiration  which  alone  can  give 
to  our  work  vital  force  and  freshness.  The  commonest 
plants,  if  carefully  studied,  will  yield  an  almost  endless 
number  of  suggestions  or  ideas.  On  Plate  XXXII.  is 
given  a  number  of  leaves  drawn  from  Nature,  all  of 
which  can  be  used  in  the  construction  of  acanthus  foliage. 
Now  in  using  natural  forms  we  must  regard  them 
as  suggestive  models,  and  not  as  models  to  be  imitated. 
The  irregularities  of  Nature  must  be  reduced  to  order 
by  observing  the  intended  order  of  Nature,  so  that 
they  may  be  brought  into  perfect  harmony  with 
the  conventional  forms  with  which  they  are  to  be 
associated.  If  in  the  natural  leaf  selected  for  use 
we  find  that,  as  a  rule,  the  serrations  are  simple, 
that  fact  is  the  one  we  have  to  grasp  and  apply  ; 
any  thing  we  discover  that  is  contrary  to  the 
general  habit  of  the  plant  must  be  discarded.  For 
instance,  there  are  plants  whose  leaf  edges  are  simple 
scallops  fC\  but  occasionally  examples  maybe 
met  with  in  which  a  form  like  this  occurs: 
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and  again  there  are  other  leaves  having  richer  edges, 
in  which  the  serrations  are,  as  a  rule,  in  groups,  thus  : 


This  arrangement,  being  the  pre- 
vailing one,  should  be  adopted 
throughout,    notwithstanding  that 


we  may  find  exceptions  occurring  in  other  specimens  of 
the  class.  Now  let  the  student  turn  to  Plate  XXXIII., 
where  a  few  examples  of  the  method  of  adopting  natural 
suggestions  for  the  formation  of  ornamental  foliage 
are  given  to  further  illustrate  the  foregoing  remarks. 
Fig.  i  is  the  adaptation  of  the  edge  of  the  gooseberry 
leaf  given  on  Plate  XXXII.,  Fig.  3.  Fig.  2  is  an 
ornamental  constructed  leaf  embodying  the  leaflets  and 
serrations  of  the  thistle  drawn  on  Plate  XXXII.,  Fig.  4. 
Fig.  3,  suggested  by  the  leaf  of  the  buttercup.  Fig.  5 
is  a  rendering  of  the  common  groundsel,  shown  on 
Plate  XX.,  Fig.  9,  the  "eye"  being  an  ornamental 
expression  of  the  form  of  loop  occurring  between  the 
lobes  of  the  same  natural  leaf. 

Now  taking  up  the  thread  of  our  historical  review  of 
the  acanthus  :  we  have  seen  how  gradually  the  decora- 
tive element  wTas  developed  until  it  culminated  in  Roman 
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Art  ;  it  remains  to  show  what  further  changes  it 
underwent  in  later  times.  The  acanthus  naturally 
suffered  degradations  in  the  decadence  of  Classic  Art ; 
but  it  had  a  revival,  and,  as  we  shall  see,  it  underwent 
a  new  series  of  developments.  The  old  Classic  forms 
were,  as  nearly  as  could  be,  adopted  in  the  first  instance, 
and  were  gradually  elaborated,  but  upon  altogether 
different  principles,  which  produced  results  of  a  very 
distinct  character,  rivalling  the  Classic  in  all  its  varied 
forms  of  richness  and  beauty.  The  earliest  results  of 
the  endeavour  to  revive  the  Art  of  the  past,  bore  but 
a  faint  resemblance  to  the  original  forms  intended  to 
be  produced  :  necessarily  they  were  crude,  unfinished, 
and  incomplete.  The  elaboration  of  these  forms  was 
carried  on  in  many  parts  of  Europe  far  removed  from 
the  places  where  ancient  Art  had  flourished,  and  so  the 
workmen  of  the  revival  had  no  examples  to  guide  them 
in  perfecting  the  traditional  forms  adopted.  They 
were  thus  thrown  on  their  own  resources  for  methods 
of  enrichment  and  development.  Our  own  Gothic 
styles,  which  grew  out  of  the  Romanesque,  will  furnish 
illustrations  of  the  new  process  of  development.  For 
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instance,  in  the  Anglo-Norman,  we  have  leaves  as  on 
Plate  XXXIV.,  Fig.  1,  ay  which  clearly  exhibits  its 
Roman  origin  in  the  rounded  form  of  its  leaflets,  as 
distinct  from  the  angular  character  of  the  Greek. 
Now  in  this  leaf  there  are  a  certain  breadth  and 
smoothness  which  did  not  exist  in  the  ancient  Classic. 
This  was  soon  felt  by  the  revivalists  to  be  a  serious 
artistic  defect,  and  they  set  about  its  correction.  Being, 
however,  unacquainted  with  the  Classic  method  of 
dealing  with  the  matter,  which,  as  we  have  seen, 
consisted  of  the  introduction  of  a  strong  pipe  running 
down  from  the  eyes,  they  took  an  independent  course 
of  their  own  by  boldly  deepening  the  eyes  and  cutting 
them  nearly  to  the  mid-rib,  giving  the  work  the  appear- 
ance of  an  assemblage  of  leaves  branching  from  a 
central  stalk — a  result  at  once  effective  and  original 
(see  Fig.  1,  b). 

Here,  then,  we  have  a  new  point  of  departure 
from  the  more  ancient  practice.  The  effect  of  branch- 
ing by  cutting  down  the  eyes  to  the  mid-rib  no  doubt 
caught  the  fancy  of  the  artist ;  and  so,  looking  at 
Nature's  method  of  branching,  he  put  in  the  axil  between 
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the  leaf-stalk  and  the  central  one,  an  alternating  form 
(see  Fig.  2,  a,  a).  Again,  further  developments  took 
place  in  the  leaflets,  in  the  arrangement  and  treat- 
ment of  the  edges.  First,  the  general  form  and  the 
scallops  on  the  edge  took  a  more  elliptical  shape 
(compare  d  with  b,  Fig.  2).  The  next  process  appears 
to  have  consisted  in  cutting  down  from  the  edge  of 
the  leaflet  towards  its  base,  and  separating  the  parts 
into  lobes.  The  spaces  between  them  were  gradually 
increased  (see  Figs.  3  and  6).  The  lower  lobes,  it 
will  be  seen,  have  a  form  distinct  from  the  upper 
ones.  Its  origin  is  distinctly  seen  in  Fig.  1.  The 
process  of  subdivision  being  carried  thus  far,  attention 
was  directed  to  the  edges  of  the  lobes  and  the  surface 
modelling,  the  leaflets  being  made  richer  by  the  addi- 
tion of  a  greater  amount  of  variety.  Thus,  instead  of 
the  plain  form  of  lobes  into  which  the  leaflet  is  divided, 
as  in  Fig.  6,  we  find  the  lobes  become  changed  both 
in  outline  and  in  the  contour  of  their  surface  (see  a 
and  b}  Fig.  4).  It  will  be  noticed  that,  in  place  of  the 
simple  curved  surface  of  the  former  example,  there 
is  in  the  latter  an  alternating  succession  of  concave 
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and  convex  markings  of  its  surface,  with  the  addition 
of  sub-lobes  as  at  d,  and  a  strongly  marked  stalk  running 
up  the  central  lobe. 

At  this  period  inventive  developments  reached  their 
climax,  and  once  more  Nature  was  directly  referred 
to  for  ideas  and  further  amplification.  Changes  were 
made  in  the  direction  of  naturalism  ;  the  Early  English 
leaf  (Fig.  6)  was  transformed,  as  in  Fig.  5.  To  the 
upper  lobes  were  added  serrations  similar  to  those  of 
the  maple  or  hawthorn  leaf ;  while  the  lobes  at  the 
base  become  mere  knobs  — simple  developments  of  the 
curved  or  hooked  lobe  of  Fig.  6.  This  latter  feature 
was  ultimately  given  up,  and  the  leaf  became  more 
and  more  naturalistic.  The  ineffective  character,  as 
decoration,  of  simply  copied  natural  leaves,  was  soon 
felt,  and  it  was  found  necessary  to  relieve  their  surfaces 
in  some  way,  so  as  to  secure  a  certain  play  of  light 
and  shade;  the  surfaces  were  "domed"  up  (see  Fig.  8) 
after  the  manner  of  beaten  metal-work,  which  they 
closely  resemble.  Later,  this  characteristic  became 
greatly  modified,  as  more  skill  in  the  treatment  of 
natural  foliage  was  attained.     Imitation  of  Nature  was 
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•carried  as  far  as  possible,  and  the  idea  of  making  pic- 
tures of  natural  leaves  in  stone  predominated  over  the 
decorative  adaptation  of  them.  This  finally  led  to  loose- 
ness of  style  and  mere  prettiness  of  effect.  This  fact, 
no  doubt,  forced  itself  upon  the  attention  of  the  Art- 
workers  of  this  period,  for  at  the  end  of  the  fourteenth 
century  we  find  indications  of  a  desire  to  return 
•to  a  more  conventional  system,  as  shown  in  their 
attempts  to  give  a  stiffer  and  squarer  character  to  foliage 
generally.  In  the  next  period  this  desire  was  realized, 
and  foliage  became  once  more  conventional  in  spirit 
.and  character. 

Here  we  must  pause — not  that  we  have  reached 
the  end  of  the  subject,  but  because  further  inquiry 
would  carry  us  beyond  our  present  limits  and  the 
requirements  of  an  elementary  treatise.  The  purpose 
held  in  view  was  to  show  the  gradual  development 
of  acanthus  foliage,  and  how  far  the  inventive  and 
imitative  principles  were  concerned  in  its  composition. 
This  has  been  done  ;  and,  in  addition,  we  have  offered 
a  few  suggestions  for  the  construction  of  fresh  forms 
of  acanthus,  and  indicated  somewhat  briefly   how  the 
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medievalists  treated  the  traditional  foliage  of  Roman 
Art — which  treatment  resulted  in  a  new  order  of  orna- 
mental foliage.  To  point  out  the  characteristics  and 
varied  forms  of  acanthus  which  the  subsequent  revival 
of  Classic  Art  developed,  would  occupy  far  too  much 
space  ;  and,  although  a  consideration  of  the  numerous 
varieties  would  be  interesting,  it  would  not  serve  to 
illustrate  any  important  elementary  principles,  other 
than  those  already  enumerated  in  tracing  the  rise 
and  progress  of  this  ornamental  detail. 
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YULE'S  FREEHAND  DRAWING-CARDS,    is.  per  set. 

Second  Grade. 

(Twelve  Cards,  large  size,  in  each  Set.) 


First  Grade. 

(Twenty -four  Cards  in  each  Set.) 
Set  I.    Straight  Lines  and  Curves. 
,,  II.    Elementary  Figures. 
„  III.    Common  Objects. 
,,  IV.    Simple  Outlines. 
„  V     Examination  Figures. 


Set  VI.  \  48  Simple  Figures,  intro- 
,,  VII.  j  ductory  to  Second  Grade. 
,,VIII.    Advanced  Outlines. 
,,   IX.    Detailed  Designs. 
,,     X.    Examination  Figures. 


ELEMENTARY  DRAWING  COPY-BOOKS.  4to,  sewed,  8d.  each: 


Book    I.    Letters.  Book  V. 

„     II.    Ditto.  „  VI. 

,,    III.    Geometrical  Forms.  VII. 
„    IV.  Objects. 

%*  Or  in  Sets  of  Seven  Books,  4s.  6d. 


Leaves. 

Birds,  Animals,  &c. 
Leaves  &  Flowers. 
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SOUTH  KENSINGTON  MUSEUM 
SCIENCE  AND  ART  HANDBOOKS. 

HANDSOMELY  PRINTED   IN  LARGE  CROWN  8vo. 

Published  for  the  Committee  of  the  Council  on  Education. 


EARLY  CHRISTIAN  ART  IN  IRELAND.  By  M.  Stokes. 
With  106  Woodcuts.  4s. 

FOOD  GRAINS  OF  INDIA.  By  Prof.  A.  H.  Church,  M.A., 
F.C.S.,  F.I.C.    With  Numerous  Woodcuts.    Small  4to.  6s. 

THE  ART  OF  THE  SARACENS  IN  EGYPT.  By  Stanley 
Lane-Poole,  B.A.,  M.R.A.S.  With  108  Woodcuts.  Demy  8vo,  12s. 

ENGLISH  PORCELAIN.     By  A.  H.  Church,  M.A.  With 

numerous  Illustrations.  3s. 

RUSSIAN  ART  AND  ART  OBJECTS  IN  RUSSIA.  By 
Alfred  Maskell.    With  Illustrations.    4s.  6d. 

FRENCH  POTTERY.  By  Paul  Gasnault  and  Edouard 
Garnier.    With  Illustrations  and  marks.  3s. 

ENGLISH  EARTHENWARE  :  A  Handbook  to  the  Wares  made 
in  England  during  the  Seventeenth  and  Eighteenth  Centuries.  By  Prof. 
Church.    With  Illustrations.  3s. 

INDUSTRIAL  ARTS  OF  DENMARK.  From  the  Earliest 
Times  to  the  Danish  Conquest  of  England.  By  J.  J.  A.  Worsaae, 
Hon.F.S.A.,  M.R.I.  A.,  &c,  &c.   With  Map  and  Illustrations.   3s.  6d. 

INDUSTRIAL  ARTS  OF  SCANDINAVIA  IN  THE  PAGAN 
TIME.    By  Hans  Hildebrand.    With  Illustrations.    2s.  6d. 

PRECIOUS  STONES.  By  Prof.  Church.  With  Illustrations. 
2s.  6d. 

INDUSTRIAL  ARTS  OF  INDIA.  By  Sir  George  C.  M.  Bird- 
wood,  C.S.I.    With  Map  and  Illustrations.    Demy  8vo,  14s. 

HANDBOOK  TO  THE  DYCE  AND  FORSTER  COLLEC- 
TIONS.   By  W.  Maskell.    With  Illustrations.    2s.  6d. 

INDUSTRIAL  ARTS  IN  SPAIN.  By  Juan  F.  Riano.  With 
Illustrations.  4s. 

GLASS.    By  Alexander  Nesbitt.    With  numerous  Woodcuts. 
2s.  6d. 

GOLD  AND  SILVER  SMITHS'  WORK.  By  John  Hunger- 
ford  Pollen.    With  Illustrations.    2s.  6d. 

TAPESTRY.   By  Alfred  Champeaux.  With  Illustrations.  2s.  6d. 

BRONZES.  By  C.  Drury  E.  Fortnum,  F.S.A.  With  Illustra- 
tions.   2s.  6d. 
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SOUTH  KENSINGTON  ART  HANDBOOKS-^/W. 


PLAIN  WORDS  ABOUT  WATER.    By  A.  H.  Church,  M.A. 
With  Illustrations.    Sewed,  6d. 

ANIMAL  PRODUCTS  :  their  Preparation,  Commercial  Uses  and 
Value.    By  T.  L.  Simmonds.    With  Illustrations.    7s.  6d. 

FOOD  :  A  Short  Account  of  the  Sources,  Constituents,  and  Uses  of 
Food.    By  A.  H.  Church,  M.A.,  Oxon.    Sixth  thousand.  3s. 

JAPANESE   POTTERY.     Edited  by  A.  W.  Franks.  With 
Illustrations  and  Marks.    2s.  6d. 

INDUSTRIAL  ARTS  :  Historical  Sketches.    With  Illustrations. 
3s. 

TEXTILE  FABRICS.    By  the  Very  Rev.  Daniel  Rock,  D.D. 
With  Illustrations.    2s.  6d. 

JONES   COLLECTION  IN  THE  SOUTH  KENSINGTON 

MUSEUM.    With  Portrait  and  Illustrations.    2s.  6d. 

COLLEGE  AND  CORPORATION  PLATE.  By  Wilfred 
Cripps.    With  Illustrations.    2s.  6d. 

IVORIES :  ANCIENT  AND  MEDIAEVAL.  By  William  Mas- 
kell.    With  Illustrations.    2s.  6d. 

ANCIENT  AND  MODERN  FURNITURE  AND  WOOD- 
WORK.  By  J.  H.  Pollen.    With  Illustrations.    23.  6d. 

MAIOLICA.  By  C.  Drury  E.  Fortnum,  F.S.A.  With  Illus- 
trations.  2s.  6d. 

THE  CHEMISTRY  OF  FOODS.  With  Microscopic  Illustra- 
tions.  By  James  Bell. 

Part  I. — Tea,  Coffee,  Cocoa,  Sugar,  &c.    2s.  6d. 

Part  II. — Milk,  Butter,  Cereals,  Prepared  Starches,  &c.  3s. 

MUSICAL  INSTRUMENTS.  By  Carl  Engel.  With  Illustra- 
tions.   2s.  6d. 

MANUAL  OF  DESIGN,  compiled  from  the  Writings  and  Ad- 
dresses of  Richard  Redgrave,  R.A.  By  Gilbert  R.  Redgrave. 
With  Illustrations.    2s.  6d. 

PERSIAN  ART.    By  Major  R.  Murdock  Smith,  R.E.  Second 

Edition,  with  Illustrations.  2s. 
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LIST  OF  PORTFOLIOS  OF  DRAWINGS,  MATHE- 
MATICAL DRAWING  INSTRUMENTS,  COLOURS, 
CRAYONS,  DRAWING  BOARDS,  &c. 

To  be  obtained  from  CHAPMAN  &>  HALL,  Limited. 


Spring  Bow  Compasses 
Water  Colours 


The  following  will  be  exact  reproductions  of  the  prizes  awarded 
by  the  Science  and  Art  Department,  South  Kensington,  and  will  be 
supplied  to  Schools  generally  at  the  prices  quoted,  which  are  nett, 
and  do  not  include  carriage  : — 

DRAWING    BOARDS,    WATER   COLOURS,  CRAYONS, 

INSTRUMENTS,  &c. £  s.  d. 

Crayons  ..        ..        ..   080 

,,      . .        . .     o  12  o 

,y  100 

Drawing  Board  and  T-square         . .        . .   080 

,,  ,,  ,,  and  Set  Square      ..  o  12  o 

„  (Engineer's)  T-square,  Set  Square  and  Angles   . .  100 

Mathematical  Instruments    ..       ..       ......       ..       ..  080 

o  12  o 
100 
o  10  o 

 080 

0120 

,,  moist  in  case . .        ..  ..        ..        ..  100 

Case  of  Tempera  Colours,  with  strap  to  carry  it  . .        . .  150 

PORTFOLIOS  OF  AUTOTYPES,  ETCHINGS,  &c,  &c.  :  — 

Modern  Etchings,  by  R.  W.  Macbeth,  A.R.A.,  Birket  Foster, 

and  others.    Set  of  9        . .       . .        . .        . .        . .        .  „  0120 

Raphael's  Seven  Cartoons.     Autotyped  from   the  Original 

Cartoons      ..        ..        ..        ..        ..       . ,        ..       ..  080 

Raphael's  Drawings.    Eight  Autotypes  of  Original  Drawings  in 
the  British  Museum,  Sec.   ..        ..       ..        ..        ..  080 

The  same,  with  Ten  Autotypes       ..        ..        ..        ..        ..  0120 

Italian  Paintings  in  the  National  Gallery.    Eight  Autotypes  from 

Original  Paintings  by  Raphael,  &c.       . .        . .        . .        . .  080 

The  same,  with  Ten  Autotypes       ..       ..        ..        ..        ..  0120 

Holbein's  Portraits  of  the  Court  of  Henry  VIII.    Ten  Autotypes 

of  the  finest  of  these  celebrated  Pleads.    In  Red  Chalk         . .      o  12  o 

Holbein's  Designs  for  Goldsmiths  and  Jewellers.    Ten  Autotypes 

from  Drawings  preserved  in  the  British  Museum         . .        . .  0120 

Van  Dyck's  Etchings.    Eight  Autotypes  of  Portraits  of  Artists 

from  impressions  in  the  British  Museum  . .       . .       . .       . .  080 
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PORTFOLIOS  OF  DRAWINGS,  &z -continued. 

PORTFOLIOS  OF  AUTOTYPES,  &c,  continued—  £  £  d. 

Rembrandt's  Etchings.    Eight  Autotypes  from  impressions  in 

the  British  Museum,  including  Jan  Six,  Ephraim  Bonus,  &c  . .  080 

Watteau's  Drawings.    Eight  Autotypes  of  red  chalk  Drawings 

of  a  Man  with  a  Guitar,  &c.        ..        ..        ..        ..        ..  080 

The  same,  with  Ten  Autotypes       ..        ..        ..        ..        ..  0120 

Stothard's  Designs  for  the  Wellington  Shield.   Eight  Autotypes : 

Victory  at  Assaye,  &c.    From  the  Original  Drawings  . .        . .  080 

The  same,  with  Ten  Autotypes       ..                 ..        ..        ..  0120 

Turner's  Liber  Studiorum.      Eight  Autotypes:   Holy  Island 

Cathedral — Mount  St.  Gothard — Devil's  Bridge,  &c.  . .        . .  080 

The  same,  with  Ten  Autotypes       ..        ..        ..                 ..  o  12  o 

Wedgwood  Memorial  at  Burslem.    Eight  Autotypes  :  seven  of 
the  terra-cotta  bas-reliefs  of  the  Months,  and  the  Statue  of 

Josiah  Wedgwood  . .        . .        . .        . .        . .        . .        . .  080 

The  same,  with  Ten  Autotypes                ..        ..        ..        . ,  0120 

Rembrandt  Drawings.    Set  of  9      ..        ..        ..        ..        ..  o  12  o 

Van  Dyck  Drawings.    Set  of  9      ...        ..        ..        ..        . .  o  12  o 


RELIEF  ORNAMENT  OF  ITALIAN  RENAISSANCE,  Sec.  &c. :— 


a.  Twenty  original  Phofcographs- 

—The  Certosa  of  Pavia 

1 

2 

0 

b.  Nineteen 

5  y               J ) 

John  of  Bologna 

1 

1 

6 

c.  Thirteen 

it  9* 

Cathedral  of  Milan . . 

0 

15 

0 

d.  Twelve 

J>  J> 

Figures,  Certosa  of  Pavia . . 

0 

15 

0 

e.  Eleven 

?> 

Details,  Certosa  of  Pavia  . . 

0 

15 

0 

/•  » 

)> 

Pilasters,  Certosa  of  Pavia. . 

0 

15 

0 

g.  Twelve 

)                    5  > 

Details  from  Venice,  I. 

0 

15 

0 

h,  „ 

)  >  >' 

Details  from  Venice,  II.    . . 

0 

15 

0 

u  9, 

>  »  5> 

Details  from  Venice,  III.  . . 

0 

15 

0 

» 

>»                  •  >> 

Details  from  Venice,  &c.  . . 

0 

15 

0 

k . 

Selected  Pilasters 

0 

15 

0 

I.  ,4 

Capitals  and  other  Details 

0 

15 

0 

m.  „ 

>>  >» 

Selected  Panels 

0 

0 

n.  „ 

>>  >» 

Selected  Details  .. 

0 

15 

0 

PORTFOLIOS,  containing  6  facsimile  folio  size,  Braun's  Series,  reproductions 
of  drawings  of  the  Old  Masters  :  Michel  Angelo,  Raphael,  Titian,  Correggio, 
Holbein,  A.  Durer,  Rubens,  and  others.  Five  sets,  as  follows,  20s.  each 
nett  :— ' 

a.  Containing  amongst  others  Michel  Angelo,  Rubens,  Sec. 

b.  ,,  ,,  Titian,  Diirer,  &c. 

r.   .  ,t  Raphael,  Ingres,  &c. 

d.  ,,  Rubens,  Holbein,  Sec. 

t.   '       „  Diirer,  Holbein,  Sec. 
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ILLUSTRATED  BIOGRAPHIES  OF  THE  GREAT 

ARTISTS. 

Appearing  in  the  Art  Prize  List  of  the  Science  and  Art  Department. 

Each  Volume  contains  many  Illustrations.    Cloth,  3s.  net  per  vol.    Specially  bound  as  a 
Prize,  12s.  net  per  vol.  Or  any  Four  Volumes  in  cloth  in  a  Case,  12s.  net. 


ITALIAN  PAINTERS  &  SCULPTORS. 

Giotto.   Harry  Quilter,  M.A. 

Fra  Angelic o  and  the  Early  Paint- 
ers.   C.  M.  Phillimore. 

Fra  Bartolommeo  and  Andrea  del 
Sarto.   Leader  Scott. 

Ghiberti  &  Donatello,  and  others. 

Leader  Scott. 

Delia  Robbia,  Cellini,  and  others. 

Leader  Scott. 

Mantegna  and  Francia. 

Julia  Cartwright. 

Leonardo  da  Vinci. 

Dr.  J.  Paul  Richter. 

Eftichelangelo  Buonarroti. 

Charles  Clement. 

Raphael.  N.  D'Anvers. 
Titian.   R.  F.  Heath,  M.A. 
Tintoretto.   W.  R.  Osler. 
Correggio. .  M.  Compton  Heaton. 

ENGLISH  PAINTERS. 
Sir  Joshua  Reynolds.   F.  S.  Pulling. 
William  Hogarth.   Austin  Dobson. 

Gainsborough  and  Constable. 

G.  Brock-Arnold,  M.A. 

Turner.   Cosmo  Monkhouse. 


Lawrence  and  Romney. 

Lord  Ronald  Gower,  F.S.A. 

Sir  David  Wilkie.  J.  W.  Mollett,B.A. 
Sir  Edwin  Landseer.   F.  G.  Stephens. 

FRENCH  PAINTERS. 

Claude  le  I*  or  rain.   Owen  J.  Duella. 

Watteau.  J.  W.  Mollett,  B.A. 

Vernet  andUelaroche,  J.  Ruurz  Rees. 

2Heissonier :  a  Memoir. 
J.  W.  Mollett,  B.A. 

GERMAN  PAINTERS. 
Albrecht  D urer.   R.  F.  Heath. 

Little  Masters  of  Germany. 

W.  B.  Scott. 

Hans  Holbein.  Joseph  Cundall. 
Overbeck.  a  Memoir.   J.  B.  Atkinson. 

FLEMISH  AND  DUTCH  PAINTERS. 
Rembrandt.  J.  W.  Mollett,  B.A. 
Van  Dyck  and  Hals.  P.  R.  Head,  B.A 
Rubens.   C  W.  Kett,  M.A. 

The  Figure  Painters  of  Holland. 

Lord  Ronali3  Gower. 

SPANISH  PAINTERS. 
Velazquez.   EdWin  Stowe,  B.A. 
H'lurillo.    Ellen  E.  Minor. 


ILLUSTRATED  TEXT-BOOKS  OF  ART  EDUCATION. 

Edited  by  E.  J.  POYNTER,  R.A.,  and  T.  ROGER  SMITH,  F.R.I.B.A.  Cloth,  4s.  net  per 
vol.  Specially  bound  as  a  prize,  13s.  net  per  vol.  Or  8  vols,  bound  in  4,  half-Roxburghe, 
in  neat  cloth  Box,  Two  Guineas. 


ARCHITECTURE. 
Classic  and  Early  Christian.  T. 

Roger  Smith  and  J.  Slater. 

Gothic  and  Renaissance.   T.  Roger 

Smith. 

SCULPTURE. 

Egyptian,  .Assyrian,   Greek,  and 
Roman.   George  Redford. 

Renaissance  and  Modern.  Leader 
Scott. 


PAINTING. 
Classic  and  Italian.    Percy  R.  Head 
and  Edward  J.  Poynter. 

Spanish  and  French.   Gerard  Smith. 

German  and  Flemish.     H.  J.  W. 

Buxton  and  E.  J.  Poynter. 

English  and  American.    H.  J.  W. 

Buxton  and  S.  B.  Koehler. 


14  Books,  Diagrams,  &c,  published  by 


Messrs.  CHAPMAN  &  HALL  beg  to  announce  that 
Answers  to  the  Questions  {Elementary  and  Ad- 
vanced} set  at  the  Examinations  of  the  Science 
and  Art  Department  of  May,  1887,  are  published 
as  under,  each  subject  being  kept  distinct,  and  issued 
in  pamphlet  form  separately. 


I  • 

A  "NTTTVT  K  T      T3tjy"\7'C,T/'>vT  f~\  (~^~\T 

xxJNlMAL,  ±^±lYblUL.OCjY 

T),.  T   IT   "C    TXrr\n\r   TVT  T> 
_L>y  J  .  JlI.  JlL.  JdiOCK,  jNL.U., 

B.S.  (London). 

2. 

Building  Construction  . 

H.  Adams,  M.I.C.E. 

3- 

Theoretical  Mechanics  . 

J.  C.  Fell,  M.I.M.E. 

4« 

Inorganic  Chemistry  .  . 

Rev.  F.  W.  Harnett, 
M.A. 

5- 

Magnetism  &  Electricity 

W.  Hibbert,  F.I.C., 
r  .l,o. 

6. 

Physiography  

W.  Rheam,  B.Sc. 

7. 

Practical  Plane  &  Solid 

Geometry  

H.  Angel. 

8. 

Art — Third  Grade.  Per- 

A.  Fisher. 

9- 

Pure  Mathematics  .    .  . 

R.  R.  Steel,  F.C.S. 

10. 

Machine  Construction  & 

Drawing  

H.  Adams,  MICE. 

1 1. 

Principles  of  Agricul- 

ture   

Dr.  Webb,  B.Sc. 

12. 

Sound,  Light,  and  Heat  . 

C.  A.  Stevens. 

i3- 

J.  J.  PiUey. 

14. 

Chemistry  —  Alternative 

J.  Howard,  F.C.S. 

The  price  of  each  pamphlet  will  be  2d.  net,  postage 
included.  Special  terms  will  be  given  if  quantities  are 
ordered. 

The  Answers  to  Questions  set  at  the  May  Examinations, 
1888,  are  appearing  in  the  monthly  issues  of  "  Science 
and  Art," 
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SOUTH  KENSINGTON  MUSEUM 
SCIENCE  AND  ART  PUBLICATIONS,  DESCRIP- 
TIVE AND  ILLUSTRATED  CATALOGUES,  &c. 

To  be  obtained  of  CHAPMAN  6"  HALL,  Limited. 


The  prices  quoted  are,  in  all  cases,  nett,  and  do  not  include 
postage,  except  when  the  charge  is  specially  entered. 


ITALIAN  SCULPTURE.    By  J.  C.  Robinson,  F.S.A.  With 

Woodcuts.     7s.  6d. 
Ditto.    With  Photographs,  17s. 

TEXTILE  FABRICS.    By  the  Very  Rev.  Dr.  Rock.    With  Chro- 
molithographs.  3  is.  6d. 

IVORIES.    Ancient  and  Mediaeval.    By  William  Maskell,  M.A. 
With  Photographs  and  Woodcuts.  21s. 

MAIOLICA.    By  C.  Drury  Fortnum,  F.S.A.    With  Chromo- 
lithographs and  Woodcuts.  40s. 

FURNITURE  AND  WOODWORK.    By  J.  EL  Pollen,  M.A. 

With  Photographs  and  Woodcuts.  21s. 

MUSICAL  INSTRUMENTS.    By  Carl  Engel.    With  Photo- 
graphs and  Woodcuts.  12s. 

BRONZES.    By  C.  Drury  Fortnum,  F.S.A.    With  Photographs 
and  Etchings.  30s. 

GLASS  VESSELS.  By  Alexander  Nesbitt,  F.S.A.  With  Wood- 
cuts  and  Chromolithographs.  18s. 


SWISS  COINS.    Townshend  Bequest.     By  Reginald  Stuart 
Pools.  50s. 


1 6  Books,  Diagrams,  & c.y  published  by 


SCIENCE  AND  ART  PUBLICATIONS-^/;/^/. 


GOLD  AND  SILVER  SMITHS'  WORK.  By  J.  H.  Pollen,  M.A. 
With  Woodcuts,  Etchings,  and  Chromolithograph.  26s. 

WATER  COLOUR  PAINTINGS.  By  Samuel  Redgrave.  With 
Etchings  and  Chromolithographs.  21s. 

FICTILE  IVORIES.  Descriptive  Catalogue ;  with  an  Account 
of  Ivories  in  Continental  Collections.  By  Professor  Westwood.  With 
Photographs  and  Woodcuts.  24s. 

ART.  UNIVERSAL  CATALOGUE  OF  BOOKS  ON.  2  vols. 
Foolscap  4to.    Half  morocco.  40s. 

ART.  UNIVERSAL  CATALOGUE  OF  BOOKS  ON.  Sup- 
plementary volume.  8s. 

ART  INVENTORY,  Universal- 
Part   I.    Mosaics  and  Stained  Glass.    2s.  6d. 
„    II.    Goldsmiths'  Work,  Enamels,  Ivories.  10s. 
„  III.    Bronze,.  Iron,  and  other  Metal-work.    5s.  6d. 
„  IV.    Woodwork  and  Sculpture.  10s. 

EDUCATIONAL  LIBRARY  AND  COLLECTIONS.  Classed 
Catalogue.  7s. 

DYCE  COLLECTION.  Catalogue  of  Paintings,  Drawings,  and 
Engravings.    6s.  6d. 

DYCE  COLLECTION.  Catalogue  of  Manuscripts  and  Books, 
with  Portrait.    2  vols.  14s. 

DIRECTORY.  With  regulations  for  establishing  and  conducting 
Science  and  Art  Schools  and  Classes.  Revised  to  July,  1887. 
8vo,  6d.    (Postage  3d.) 

ILLUSTRATED  SYLLABUS  of  the  Course  of  Instruction  in 
Drawing,  as  a  class  subject  under  the  English  and  Scotch  codes  for  1885. 
3d.    (Postage  id.) 
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SCIENCE  AND  ART  PUBLICATIONS-^^ 


SCIENCE  ANNUAL  EXAMINATION  PAPERS.  1876-87. 
6d.  each.    (Postage,  2d.  each.) 


CALENDAR  AND  GENERAL  DIRECTORY  of  the  Science 
and  Art  Department  for  the  year  1887.    is.  6d.    (Postage,  4d.) 


SYLLABUS  OF  SUBJECTS  OF  EXAMINATION  IN  SCIENCE, 
is.  2d.    (Postage,  2d.) 

Science  Syllabuses  in  the  following  subjects  can  be  had,  price  id.  each. 
(Postage,  id.) 


z.  Practical  Geometry. 

2.  Machine  Construction 

and  Drawing. 

3.  Building  Construction. 

4.  Naval  Architecture. 

5.  Mathematics. 

6.  Theoretical  Mechanics. 

7.  Applied  Mechanics. 

r8.  Sound,  Light,  and  Heat. 
(9.  Magnetism  and  Elec- 
(.  tricity. 


fio.  Inorganic  Chemistry. 
(11.  Organic  Chemistry. 

12.  Geology. 

13.  Mineralogy. 

( 14.  Animal  Physiology. 
)  15.  Botany. 

\\67'}  General  Biology. 

18.  Principles  of  Mining. 

19.  Metallurgy. 


(  20.  Navigation. 

I  21.  Nautical  Astronomy. 

22.  Steam. 

23.  Physiography. 

24.  Principles  of  Agriculture. 

25.  Hygiene. 


CHEMISTRY.  Outline  of  Experiments  suitable  for  illustrating 
elementary  instruction  in.  By  Sir  H.  E.  Roscoe,  B.  A.,  LL.D.,  F.R.S., 
and  W.  J.  Russell,  Esq.    8vo.    (1885.)    2d.     (Postage  2d.) 


PHYSICS.    Syllabus  of  the  Course  of  Instruction  in,  at  the  Normal 
School  of  Science,  South  Kensington.   8vo.  (1885.)   3d.    (Postage  id.) 


SIR  JOSEPH  WHITWORTH'S  SCHOLARSHIPS  for  Mechani- 
cal  Science,  Prospectus  of.  Regulations  for  the  Examination  in  1886, 
with  Syllabus  of  Subjects.  20th  edition.  8vo.  79  pp.,  stitched. 
(1885.)    3d.    (Postage  2d.) 


SOUND,  LIGHT,  HEAT,  &c.    Outline  of  Experiments  in.  By 
Professor  Guthrie.    (1883.)    3d.    (Postage  id.) 


WILD  SILKS  OF  INDIA.    Handbook  of.    By  Thomas  Wardle. 
(1881.)    is.    (Postage  3d.) 
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SCIENCE  AND  ART  PUBLICATXONS-^W 


ART.    EARLY  CHRISTIAN.    Monuments  of.    By  Dr.  Appell. 
With  Woodcuts.    2s.  6d. 


LACE  in  South  Kensington  Museum.    Catalogue  of  Collections  of. 

By  the  late  Mrs.  Bury  Palliser.  Third  edition,  revised  by  Alan  S. 
Cole.  8vo.  144  pp.  2  Woodcuts  and  8  Diagrams.  Wrapper.  2s, 
(Postage  3d.) 


CATALOGUE  OF  FRANKS  COLLECTION  OF  ORIENTAL 

PORCELAIN  AND  POTTERY.  With  Plates.  Crown  8vo,  is.  gd. 
(Postage  4jd.) 


A   DESCRIPTION  OF   THE   TRAJAN   COLUMN.     By  J. 

Hungerford  Pollen,  M.A.  With  Plates.  Crown  8vo,  2s.  6d 
(Postage  4|d.) 


BUILDING  MATERIALS.    2s.  gd. 


NAVAL  MODELS,    is.  6d. 


WOOD,  Report  on.   By  Captain  Fowke,  R.E.    2s.    (Postage  4id.) 


AGRICULTURAL  DIAGRAMS  by  Professor  Tanner.  157s.  6d. 


CASTS  from  the  Antique  in  the  South  Kensington  Museum.  A 
Descriptive  Catalogue  of  the.    By  W.  C.  Perry.    Cr.  8vo.  1884. 
6d.    (Postage  2d.) 


FITTINGS  OF  A  CHEMICAL  LABORATORY.    Five  sheets, 
is.  6d.    (Postage  2d.) 


REPORT  ON  IRISH  LACE.    Crown,  2s.  6d.    (Postage  4id.) 
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COPIES  FOR  OUTLINE  DRAWING: 

*LARGE  FREEHAND  EXAMPLES  FOR  CLASS  TEACHING.  Specially 
prepared  under  the  authority  of  the  Science  and  Art  Department.  Six 
Sheets.    Size,  60  by  40  inches.    9s.    Mounted  on  rollers,  27s. 

*DE  LA  RUE'S  OUTLINES  OF  COMMON  THINGS,  48  subjects,  5s. 

*DYCE'S  OUTLINES  OF  ORNAMENT,  50  Plates,  mounted  back  and 
front,  1 8s.  ;   unmounted,  sewed,  5s. 

*DYCE'S  OUTLINES  OF  ORNAMENT.  Plates  I.  to  XXII.,  -containing 
97  Examples,  adapted  as  Examples  for  Practice  of  Standards  I.  to  IV. 
Small  folio,  sewed,  2s.  6d. 

*ONE  SET  OF  A  SELECTION  FROM  DYCE'S  OUTLINES  OF  ORNA- 
MENT, 15  Plates,  mounted,  6s.  6d. ;  unmounted,  is.  6d. 

*WEITBRICHT'S  OUTLINES  OF  ORNAMENT,  12  Plates,  mounted  back 
and  front,  8s.  6d. ;  unmounted,  2s. 

*MORGHEN'S  OUTLINES  OF  THE  HUMAN  FIGURE,  20  Plates, 
mounted  back  and  front,  15s.  ;  unmounted,  3s.  4d. 

^OUTLINES  OF  TARSIA,  4  Plates,  mounted,  3s.  6d. ;  unmounted,  7d. 

*  ALBERTOLLF S  FOLIAGE,  4  Plates,  mounted,  3s.  6d  ;  unmounted,  3d. 

YULE'S  FREEHAND  DRAWING-CARDS. 
First  Grade,  5  Sets  of  24  Cards,  is.  set. 
Second  Grade,  5  Sets  of  12  Cards,  is.  set. 
Examples  in  Drawing  to  Scale,  4d.  each. 

*VERE  FOSTER'S  DRAWING-BOOKS.    46  Numbers,  at  2d.  each. 

*VERE  FOSTER'S  FREEHAND  DRAWING-CARDS. 

First  Grade,  3  Sets,  is.  each.    Second  Grade,  1  Set,  2s. 

♦FORTY  DIAGRAMS  OF  GEOMETRICAL  FORMS  FOR  COLLEC- 
TIVE TEACHING.    Mounted  on  20  millboards,  10s. 

GRAMMATIK  DER  ORNAMENTE.  By  E.  Jacobsthal.  In  7  Parts  ol 
20  Plates  each.  Unmounted,  ^"3  13s.  6d.  ;  mounted  on  cardboard,  £1 1  4s. 
The  Parts  can  be  had  separately. 

OUTLINE  OF  TRAJAN  FRIEZE,  mounted,  is. 

*WALLIS'S  DRAWING-BOOK,  mounted,  8s.  ;  unmounted,  3s.  6d. 

^OUTLINE  DRAWINGS  OF  FLOWERS,  Eight  Sheets,  mounted,  3s.  6d.; 
unmounted,  8d. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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Books,  Diagrams,  &c>  published  by 


THE   SOUTH    KENSINGTON    FREEHAND    DRAWING  SERIES. 
Issued  under  the  superintendence  of  E.  J.  Poynter,  R.A. 

Elementary.  Two  packets,  books  4d.,  cards  4  packets,  9d.  each. 
First  Grade.    Six  packets,  books  4d.,  cards  is.  each. 
Second  Grade.    Four  packets,  books  is.,  cards  is.  6d.  each. 
Plants  from  Nature.    Six  packets,  books  4d.,  cards  is.  each. 
Human  Figure.    Elementary.    Four  packets,  books  6d.  each. 

„        „        Advanced.    Three  books,  2s.  each. 
Figures  from  the  Cartoons  of  Raphael.    Four  books,  2s.  each. 
Perspective  Drawing.    Four  books,  is.  each.    In  one  vol.,  5s, 

POYNTER'S  DRAWING  CARDS  FOR  THE  STANDARDS. 

Standards  I.  and  II. — Lines,  Angles,  Parallels,  and  Simplest  Right- 
Lined  Forms.    (24  subjects.) 

Cards,  Set  A,  iod.    Books  I.  and  II.  2d.  each. 

Standards  I.  and  II. — Simplest  Right-lined  Forms  and  Objects.  (24 
subjects.) 

Cards,  Set  B,  Tod.    Books  III.  and  IV.  2d.  each. 
Standard  III. — Ornament,   Plants,   Objects,  Regular  Forms,  Curved 
Figures,  &c.    (24  subjects). 

Cards,  Set  A,  iod.    Books  V.  and  VI.  2d.  each. 
Standard  III. — Simple  Geometrical  Figures  and  Objects.    (24  subjects). 

Cards,  Set  B,  iod.    Books  VII.  and  VIII.  2d.  each. 
Standard  IV. — Freehand  Drawing  —  Ornament,  Flowers,  and  Objects. 
(24  subjects). 

Cards,  Set  A,  is.    Books  IX.  and  X.  3d.  each. 
Standard  IV. — Drawing  to  Scale. 

Cards,  Set  B,  is.    Books  XI.  and  XII.  3d.  each. 
Standard  V. — Freehand  Drawing  —  Ornament,  Plants,   and  Objects. 
(24  subjects). 

Cards,  is.    Books  XIII.  and  XIV.  3d.  each. 
Standard  VI. — Freehand  Drawing — -Ornament,  Plants,   and  Objects. 
(24  subjects). 

Cards,  is.    Books  XV.  and  XVI.  3d.  each. 
Standard  VII. — Freehand  Drawing — Ornament,  Plants,  and  Objects. 
(24  subjects). 

Cards,  is.    Books  XVII.  and  XVIII.  3d.  each. 

GILMOUR  &  DEAN'S  DRAWING  BOOKS.    Adapted  to  the  Course  ot 
Instruction  in  Drawing  as  a  Class  Subject.    Eleven  books,  2d.  each. 

Blank  pages  with  Instructions  in  Model  Drawing,  adapted  to  Standards  IV. 
V.,  and  VI. 

Standard  I.  and  II. — Freehand  Drawing,  straight  lines  and  forms.    2  books. 

III.  — Freehand  Drawing,  curved  line  forms.    2  books. 

IV.  — Freehand  Drawing. 

iy. — Model  Drawing  and  Drawing  to  Scale. 

V.  — Freehand,  Model  Drawing,  and  Plane  Geometry.    2  books. 

„        VI. — Freehand,  Model  Drawing  and  Plans,  Elevations  and  Sec- 
tions.   2  books. 

GRIFFITH,  FARRAN  &  Co.'s  GEOMETRICAL  DRAWING  BOOKS. 
Nos.  1  to  8,  2d.  each.       Nos.  9  to  if,  3d.  each. 
Freehand  Drawing  Books.    Nos.  1  to  4,  2d.  each. 
Infants'  Drawing  Books,  Nos.  i  to  3,  2d.  each. 
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COPIES  FOR  SHADED  DRAWING: 

COURSE  OF  DESIGN.    By  Ch.  Bargue.    20  Selected  Sheets,  £2  9s. 
^ARCHITECTURAL  STUDIES.  By  J.  B.  Tripon.    10  Plates,  £1. 
MECHANICAL  STUDIES.    By  J.  B.  Tripon.    ios.  per  dozen. 
FOLIATED  SCROLL  FROM  THE  VATICAN,  unmounted,  5d. ;  mounted, 
is.  3d. 

*TWELVE  HEADS  after  Holbein,  selected  from  his  drawings  in  Her  Majesty's 

Collection  at  Windsor.    Half-imperial,  36s. 
DIAGRAM  OF  COLOUR,  unmounted,  p-d.  ;  mounted,  is.  6d. 
*COTMAN'S  PENCIL  LANDSCAPES  (set  of  9),  mounted,  15s, 
*     „  SEPIA  DRAWINGS  (set  of  5),  mounted,  £1. 

ALLONGE'S  LANDSCAPES  IN  CHARCOAL  (set  of  6),  £1  4s.  or  4s.  each. 
DIAGRAM  OF  COLOURS   OF  THE   SPECTRUM,  with  Explanatory 

Letterpress,  on  roller,  5s. 
RADDE'S  COLOUR  SCALE,  42  Colours  in  about  900  shades,  in  case,  £1. 
REMBRANDT'S  DRAWINGS  (set  of  9),  12s.  nett. 
VAN  DYCK'S  DRAWINGS  (set  of  9),  12s.  nett. 
TWENTY  PHOTOGRAPHS— The  Certosa  of  Pavia,  ,£1  2s.  nett. 
NINETEEN  John  of  Bologna,  ^"i  is.  6d.  nett. 

THIRTEEN  „  Cathedral  of  Milan,  15s.  nett. 

TWELVE  „  Figures,  Certosa  of  Pavia,  15s.  nett. 

ELEVEN  „  Details,  Certosa  of  Pavia,  15s.  nett. 

,,  Pilasters,  Certosa  of  Pavia,  15s.  nett. 

TWELVE  ,,  Details  from  Venice,  4  vols.,  each  15s.  nett. 

,,  Selected  Pilasters,  15s.  nett. 

,,  ,,  Capitals  and  other  Details,  15s.  nett. 

,,  Selected  Panels,  15s.  nett. 

,,  Selected  Details,  15s.  nett. 


AIDS  TO  ELEMENTARY  DRAWING. 

The  following  are  specially  adapted  to  meet  the  requirements  of  Students  for 
First  Grade  Examinations,  and,  having  been  approved  by  the  authorities,  are 
entered  on  the  list  of  the  Science  and  Art  Department. 

A  SMALL  RELIANCE  oCOMPASS,  with  pencil  leg;  a  FLAT  RULER 
containing  four  scales,  two  on  each  side.  The  scales  used  are  the  most 
useful  for  Elementary  Drawing,  viz.,  Eighths,  Twelfths,  Tenths,  and 
Quarters  of  Inches  respectively,  the  last  mentioned  also  showing  3  Inches 
to  1  Foot.    The  Set,  6d.  nett. 

T-SQUARE  and  TWO  SET  SQUARES.    450  and  6o°. 
The  Set,  6d.  nett. 

The  above,  with  the  addition  of  Drawing  Board,  form  a  complete  Set 
necessary  for  Elementary  Students.    The  Set,  3s.  nett. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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Books ,  Diagrams^  &c,  published  by 


SOLID  MODELS,  &c. 

-ONE  WIRE  QUADRANGLE,  14  inches  square,  with  a  Circle 
and  Cross  within  it,  and  one  Straight  Wire;  one  Solid  Cube,  10  inches  high; 
one  skeleton  Wire  Cube,  11  inches  high  ;  one  Sphere  ;  one  Cone,  18  inches 
high;  one  Cylinder,  12  inches  high ;  one  Hexagonal  Prism,  15  inches  high, 
£2  2s.    (Packing  case,  4s.) 


*BOX  OF  SMALL  MODELS,  average  size  7  inches,  £1  4s. 

Containing  Cube,  Square,  Hexagonal  Prism,  Square-base,  Hexagonal 
Pyramid,  Cone,  Cylinder,  Sphere,  Triangle,  Square,  Pentagon,  Hexagon, 
Circle,  Globe,  and  Cross,  with  Holder  and  Stand  improved  so  that  the 
Models  may  be  placed  at  any  given  angle  with  reference  to  the  horizontal  or 
vertical  Planes. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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WISE'S  ELEMENTARY  DRAWING  MODELS.     In  Box,  £4. 

The  set  consists  of  Square  Prism,  8  inches  side,  16  inches  high;  Hexa- 
gonal Prism,  8  inches  side,  12  inches  high;  Cube,  8  inch  side;  Cylinder, 
8  inches  diameter,  12  inches  high';  Square  Pyramid,  8  inch  side ;  Hexagonal 
Pyramid,  8  inches  by  12  inches  ;  Cone,  8  inches  diameter,  12  inches  high; 
Globe,  8  inches  diameter,  with  two  extra  pieces  to  form  Vase  ;  Treble  Cross, 
16  inches  high  ;  Circle,  16  inches,  two  extra  pieces  to  form  intersecting  circle ; 
Square,  16  inches  ;  Triangle;  Pentagon;  Hexagon.  With  strong  Universal 
Joint  Stand. 


A  STAND  WITH  A  UNIVERSAL  JOINT. 

To  show  the  models  in  any  position,  £1  18s. 


(Packing  case,  2s.) 


24  Books ,  Diagrams,  &c>  published  by 


*SET  OF  MODELS  IN  BOX,  £3  ios. 

Consisting  of  Large  Block  Figures  of  the  Numerals  I  to  10,  with  Inter- 
secting Oval  and  Stand. 


^DAVIDSON'S  SOLID  MODELS,  in  Box,  £2. 

Containing  two  Square  Slabs,  one  14  inches  square,  one  10  inches  square  ; 
eight  Oblong  Blocks  (steps) ;  two  Cubes ;  four  Square  Blocks ;  Octagon 
Prism;  Cylinder;  Cone;  Jointed  Cross,  12  inches  high;  Triangular  Prism ; 
Pyramid,  Equilateral ;  Pyramid,  Isosceles  ;  Square  Blocks. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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10-INCH  SKELETON  CUBE  in  wood,  3s.  6d.  (Packing  case,  is.) 

18-INCH  SKELETON  CUBE,  in  wood,  6  pieces,  12s. 
(Packing,  is.) 

♦THREE  OBJECTS  OF  FORM  IN  POTTERY,  18s.  6d. 

(Packing  case,  2s.) 


♦FIVE  SELECTED  VASES  in  Majolica  Ware,  £2  ns. 

(Packing  case,  4s.) 


♦THREE  SELECTED  VASES  in  Earthenware,  18s. 
(Packing  case,  2s.) 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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*ELLIS  A.  DAVIDSON'S  ADVANCED  DRAWING 

MODELS. 


The  Models  are  of  large  dimensions,  rendering  them  well  adapted  for  use  in 
Schools  of  Art  and  other  Public  Classes,  affording  excellent  practice  for  the  study 
of  Object  Drawing,  and  for  the  application  and  illustration  of  the  principles  of 
Perspective. 

Most  of  the  objects  are  composed  of  separable  parts,  and,  as  these  are  put 
together  during  study,  the  method  of  first  drawing  those  portions  on  which  the 
forms  and  positions  of  others  depend,  is  inculcated ;  and  at  the  same  time  each 
complete  object  is  rendered  more  portable  than  it  would  otherwise  be. 

The  individual  models  composing  each  subject  may,  of  course,  be  variously 
combined  according  to  the  wishes  of  the  teacher,  and  the  complete  objects 
may  be  drawn  from  numerous  points  of  view ;  thus  affording  a  varied  series  of 
studies  in  Form,  Grouping,  Light  and  Shade,  &c. 
The  following  is  a  brief  description  of  the  models  : — 
I.    An  Obelisk,  composed  of — 

2  Octagonal  Slabs,  26  and  20  inches  across,  and  each  3  inches  high. 
1  Cube,  12  inches  edge. 

1  Monolith  (forming  the  body  of  the  obelisk),  3  feet  high. 
1  Pyramid,  6  inches  base. 

The  complete  object  is  thus  nearly  5  feet  high. 


Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 


Chapman  and  Hally  Limited,  i  i,  Henrietta  Street.  27 


2.  A  Market  Cross,  composed  of — 

3  slabs,  24,  18,  and  12  inches  across,  and  each  3  inches  high. 

1  Upright,  3  feet  high. 

2  Cross  Arms,  united  by  mortise  and  tenon  joints. 

Complete  height,  3  feet  9  inches. 

3.  A  Step-Ladder,  23  inches  high. 

4.  A  Kitchen  Table,  14^  inches  high. 

5.  A  Chair  to  correspond. 

6.  A  Four-legged  Stool,  with  projecting  top  and  cross-rails,  height  14 

inches. 

7.  A  Tub,  with  handles  and  projecting  hoops,  and  the  divisions  between 

the  staves  plainly  marked. 

8.  A  strong  Trestle,  18  inches  high. 

9.  A  Hollow  Cylinder,  9  inches  in  diameter,  and  12  inches  long,  divided 

lengthwise. 

10.  A  Hollow  Sphere,  9  inches  in  diameter,  divided  into  semi-spheres,  one 
of  which  is  again  divided  into  quarters ;  the  semi-sphere,  when  placed 
on  the  cylinder,  gives  the  form  and  principles  of  shading  a  Dome,  whilst 
one  of  the  quarters  placed  on  half  the  cylinder  forms  a  Niche,  as  in  the 
illustration. 

Price  for  the  set  complete,  packed  in  box,  £g. 


MODELS  OF  BUILDING  CONSTRUCTION. 

I.  DETAILS  OF  A  KING-POST  TRUSS,  £2. 

II.  „  „       SIX-INCH  TRUSSED  PARTITION  FOR  FLOOR, 

43  3?- 

HI.         „  „        TRUSSED  TIMBER  BEAM  FOR  A  TRAVEL- 

LER, £\  1  os. 


CUSSONS'  LARGE  VASES  IN  WOOD  FOR  MODEL 

DRAWING. 

The  average  height  of  these  models  is  about  24  inches ;  they  are  well  suited 
for  large  art  classes  and  examinations.  The  vases  are  very  strong  and  light, 
being  built  up  in  parts  with  the  best  material,  and  perfectly  accurate  in  shape. 

Celadon  Jar     £l    o  o 

Indian  Jar   200 

Bottle    200 

Small  Vase  in  Terra-Cotta  Set                              ..  1  10  6 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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MARLE  S  NEW  SCHEDULE  DRAWING  MODELS. 

By  H.  MARLE  and  J.  HIGGISON. 


The  Set  consists  of  21  substantially  made  Models,  specially  designed  to  meet 
the  recent  Government  Requirements  in  Elementary  Schools,  Colleges,  Art 
Classes,  &c,  for  teaching  Model  Drawing  as  a  Class  Subject.  Special  atten- 
tion has  been  given  to  the  following  points,  viz.,  accuracy  of  form,  suitability  of 
size,  variety,  durability,  and  economy. 

The  Models  are  :  — 

Triangular  Pyramid 
Square  Pyramid 
Hexagonal  Pyramid 
Cone  Pyramid      , . 
Triangular  Prism 
Pentagonal  Prism. 
Hexagonal  Prism 
Cylinder 
Short  Cylinder 
Semi-Cylinder 
3  Square  Prisms 
3  Cubes 
1  Cube 

Skeleton  Cube 

Ring   

Hollow  Square  Prisms  . . 
Sphere   


8  inch  diameter, 


8 
8 
8 
8 

12  „ 
12  „ 
12  inches  long, 


12  inches  edge, 
12  inch  diameter, 
14  in.  long,  4 J  in 


12  inch  axis. 

12 

12 

12  „ 
12  „ 
12 
12 
12 

4  inches  thick. 
4 

6  inches  square. 

6  inches  edge. 
10  „ 

inch  section. 

E§  inch  sq.  section. 
,  deep,  i\  in.  thick. 

8  inches  diameter. 


Price  for  the  complete  Set,  packed  in  strong  case,  £4  5s. 
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*  ELLIS  A.  DAVIDSON'S  APPARATUS  FOR 
TEACHING  PRACTICAL  GEOMETRY. 

The  set  consists,  in  the  first  place,  of  the  various  plane  geometrical  figures, 
made  of  wood  and  of  large  dimensions,  the  size  of  the  polygons  being  such  as 
would  be  contained  in  circles  of  16  inches  diameter. 

The  figures  are  arranged  for  hanging  round  the  room  ;  they  are  painted  white : 
the  name  of  each,  the  number  of  angles,  and  other  brief  definitions,  being  plainly 
inscribed  on  it. 

By  means  of  that  education  of  the  eye  which  is  so  important  in  schools,  the 
pupils  become  accustomed  to  the  forms,  their  names  and  peculiarities ;  and  much 
time,  otherwise  spent  in  teaching  mere  definitions,  is  thus  saved  ;  whilst  the 
observant  faculties  are  strengthened  by  the  opportunities  afforded  of  comparing 
these  accurate  forms  with  each  other. 

The  second  portion  of  the  set  consists  of  objects  for  illustrating  the  properties 
of  various  figures  which  have  been  hitherto  taught  in  theory  only. 

The  third  division  includes  apparatus  for  the  practical  construction  of  several 
important  curves. 

The  following  is  a  list  of  the  Apparatus  : — 

Section  I. — A  Square  ;  an  Oblong ;  an  Equilateral  Triangle  ;  a  Scalene 
Triangle  ;  an  Isosceles  Triangle  ;  a  Rhombus  ;  a  Rhomboid ;  a  Trapezium  ; 
a  Trapezoid ;  a  Pentagon ;  a  Hexagon ;  a  Heptagon ;  an  Octagon ;  a 
Nonagon;  a  Decagon;  a  Dissected  Circle,  illustrating  the  terms  applied, 
to  the  different  lines  and  parts  in  it. 

Section  2. — Model,  showing  the  different  sections  of  a  Cone ;  Apparatus 
illustrating  the  method  of  converting  a  Triangle  into  a  Rectangle  of  equal 
area ;  Apparatus  illustrating  the  method  of  constructing,  on  the  Hypothenuse 
of  a  Right-angled  Triangle,  a  Square  equal  in  area  to  the  squares  described 
on  the  sides  which*  contain  the  right  angle.    (Euclid,  book  i.,  prop,  xlvii.) 

Section  3. — Apparatus  for  practically  describing  the  Cycloid,  Epicycloid, 
Hypocycloid,  and  Involute. 

Price  for  the  set  complete,  packed  in  box,  £$. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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WISE'S  ADJUSTABLE  STAND. 


This  '  Stand  has  a  guard  plate,  B, 
which  so  moves  forward  as  to  pre- 
vent the  set  screw  from  damaging  the 
holder. 

The  construction  of  the  joint  is  such 
as  to  render  movement  impossible 
when  set  by  the  screw. 

It  has  a  second  action,  so  that  when 
the  model  is  set  at  the  desired  angle 
it  can  be  moved  to  the  required  lati- 
tude. 

It  has,  moreover,  an  extra  arm,  c, 
admitting  of  the  Stand  being  placed 
on  a  table  or  on  the  floor. 

Price,  complete,  with  extra  arm, 
£i  6s.  (packing,  2s.).  Ditto,  without 
extra  arm,  £i  (packing,  2s.). 


*  BINN'S  MODELS 

For  illustrating  the  elementary  principles  of  orthographic  projec- 
tion as  applied  to  mechanical  drawing,  containing  House  Hip  Roof,  Cube, 
Dissected  Cube,  Sunk  Base,  Straight-edge,  Open  Mould,  Pair  Steps.  In 
box,  £i  ios. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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J.  M.  DICKSEE'S  CONSTRUCTIVE  SOLID 
DRAWING  MODELS, 

Consists  of  34  Pieces.    In  Box,  £%. 

Oblong  Cubes,  6-in.  by  6-in.  by  12-in.,  with  a  Semicircle  Arch 

formed  in  same. 
12-in.  Cube.    1  12-in.  by  15-in.  Square  Pyramid. 
Skeleton  Cube,  14-in.  side.    1  Frame,  14-in.  square. 
Hexagonal  Prism,  9-in.  by  12-in.   1  Hexagonal  Cone,  9-in.  by  12-in. 
Cylinder,  9-in.  by  12-in.    1  Base  Moulding,  12-in.  diameter  by  3-in. 
Cone,  9-in.  by  12-in.    1  Octagon  Pyramid,  6-in.  by  12-in. 
Oblique,  3-in.  by  5-in.  by  18-in.,  and  Pyramidal  Block  for  top 

of  same. 
6-in.  Cubes.    1  6-in.  Pyramid. 
9-in.  by  6-in.  by  6-in.  Cubes. 

6-in.  by  9-in.  Triangular  Prism ;  when  placed  on  Cube  forms  a  house, 
and  there  is  1  Chimney  shaped  block  and  1  Dormer  Window 
to  surmount  roof. 

6-in.  by  6-in.  by  3-in.  Slabs.    2  3-in.  by  6-in.  by  9-in.  Slabs. 

9-in.  by  3-in.  by  3-in.  Blocks.    2  6-in.  by  3-in.  by  3-in.  Blocks. 

3-in.  Cubes.    1  Cross,  12-in.  by  9-in. 
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"ABLETT'S"  GLASS  PLANE 

(FOR  TEACHING  MODEL 
AND  PERSPECTIVE 
DRAWING). 

All  the  principles  of  Second 
Grade  Model  Drawing  and  Per- 
spective can  be  experimentally  de- 
monstrated on  the  Glass.  The 
teacher,  with  the  position  of  his  eye 
fixed  by  the  movable  iron  ring, 
traces  with  brush  and  Chinese  white 
the  outline  of  the  object  (rod,  disc, 
cube,  or  chair,  &c),  which  is  placed 
on  a  table  or  the  floor  on  the  farther 
side  of  the  Glass.  The  pupils,  one 
by  one,  look  through  the  ring  and 
see  for  themselves  that  the  lines 
traced  on  the  Glass  by  the  teacher 
coincide  with  the  outline  of  the 
model.  The  teacher  then  points 
out  in  what  way  the  representation 
on  the  Glass  differs  from  the  real 
object,  and  produces  the  outlines 
with  ruler  and  brush  to  show  the 
vanishing  points.  The  pupils  must 
afterwards  make  a  drawing  on  paper 
from  the  real  object,  each  one  from 
a  different  position  in  the  room. 

.    £i    16  o 

Medium  Size,  30  in.  by  24  in.  .  .  .  .  1  13  o 
Small  Size,  on  Cential  Pillar  Stand,  24  in.  by  18  in.       o    18  o 


"ABLETT'S" 
OBJECT  STAND 

(FOR  SHOWING  SIMULTA- 
NEOUSLY SIMILAR  OB- 
JECTS IN  DIFFERENT 
POSITIONS). 

The  Object  Stand  is  for  begin- 
ners, and  is  used  in  conjunction 
with  the  Glass  Plane.  Three  sim- 
ple objects,  for  example  —  three 
squares  in  wood  of  the  same  size 
and  shape  are  placed  one  above, 
one  on  a  level  with,  and  one  below 
the  eye.  The  position  of  the  eye 
is  fixed  by  the  ring  of  the  Glass 
Plane.  The  difference  between 
appearance  and  reality  is  forcibly 
shown  by  the  tracings  (each  of 
which  is  different,  though  drawn 
from  similar  objects),  made  by  the 
teacher  on  the  Glass,  and  which 
each  pupil  looks  at  through  the 
ring.    £1  is. 
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THE  "DARLINGTON"  SOLID  GEOMETRY 
SLATEBOARD. 

Consisting  of  a  "  Darlington 
Special  B  Slateboard,"  divided  in 
the  centre,  so  that  the  lower  por- 
tion can  be  adjusted  in  a  horizontal 
position  to  the  vertical  upper  half, 
and  so  that  the  solid  can  be  placed 
in  the  angle  formed  by  the  Hori- 
zontal and  Vertical  Planes.  With 
the  aid  of  a  large  set-square  the 
points,  where  the  projectors  meet 
the  two  planes,  can  be  marked,  and 
the  plan  and  elevation  drawn. 
When  the  drawing  is  completed 
the  Horizontal  and  Vertical  Planes 
are  adjusted  so  as  to  form  one  sur- 
face or  plane.  The  crack  between 
the  upper  and  lower  portion  of  the 
board  represents  the  intersecting 
line.   £1  15s. 

Ditto,  without  Stand  (as  supplied 
to  the  London  School  Board),  16s. 


WIRE  SKELETON  MODELS  FOR 
ILLUSTRATION. 

WIRE  MODEL  showing  how  to  find  the  true  length,  inclination,  and  traces 
of  a  line,  3s.  nett. 

MODEL  showing  that  every  triangular  prism  may  be  divided  into  three  equal 
triangular  pyramids,  4s.  nett. 


s. 

d. 

s. 

d. 

Square  Prism 

rett  4 

0 

Tetrahedron 

nett  4 

0 

Triangular  Prism 

»,  4 

0 

Octahedron 

„  8 

0 

Hexagonal  Prism 

6 

0 

Dodecahedron    . . 

..       „  8 

0 

Square  Pyramid . . 

4 

0 

Cube 

„  4 

0 

Cone 

4 

0 

Icosahedron 

„  8 

0 

Cylinder  

It  ,    »  4 

0 

These  are  strongly  made,  and  the  axes,  diagonals,  or  diameters  of  the  faces 
shown.  They  are  8  inches  high,  with  bases  in  proportion,  and  will  be  found  very 
useful  for  lecture  purposes. 
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WISE'S  TRANSMUTATION  MODELS. 

These  Models  are  made  in  Sections,  by  which  different  forms  are  produced, 
either  by  parts  of  one  model,  or  by  the  parts  of  the  different  Models  in  com- 
bination. 

Set  of  8  models  containing  32  pieces ,  in  box  complete  y  £10  ;  or  in  parts  as 
detailed  below. 

1.  CYLINDER,  24  inches  long  by  15  inches  diameter.  TWO  DISCS,  15  inches 

diameter,  to  form  ends  to  Cylinder,  so  that  it  appears  to  be  solid.  On  these 
Discs  are  lines  with  the  Geometric  names  belonging  to  them,  such  as 
"Circumference,"  "  Diameter,"  "Radius,"  &c.    £1  6s. 

2.  GLOBE,  15  inches  diameter.    One-half  of  Globe  forms  a  Dome,  when  placed 

on  top  of  Cylinder  (No.  1).  One-fourth  of  Dome  placed  on  one-half  of 
Cylinder  (No.  1),  forms  a  Niche.  The  Globe  has  four  additional  Sections, 
which,  when  added,  will  form  it  into  a  Vase  or  ornamental  Jug  3 1  inches 
high.    £1  15s. 

3.  DISSECTING  CONE,  24  inches  by  15  inches,  in  four  pieces.    One-half  of 

Globe  (No.  2)  can  be  added  to  form  globular  base  to  Cone.    £1  6s. 

4.  HEXAGONAL  PRISM,  20  inches  by  14  inches,  in  three  sections.  The 

central  Section  forms  an  Oblong  Cube ;  the  two  smaller  external  Sections, 
when  combined,  form  a  Rhomboidal  Prism.   £1  9s. 

5.  HEXAGONAL  CONE,  24  inches  by  14  inches  diameter.    This  Cone  can 

be  placed  on  the  Prism  (No.  4),  and  the  whole  forms  a  Steeple  with  Spire. 
There  are  two  small  Sections  which  can  be  added  to  the  Cone,  which  form 
Angular  Pediments,  and  are  intended  to  suggest  details  when  it  is  being 
sketched  as  a  steeple.    £1  6s. 

6.  CUBE,  20  inches,  dissected  diagonally  in  two,  pierced  in  four  sides,  with 

projecting  fillets.    £1  12s. 

7.  PYRAMID,  22  inches  by  14J  inches,  dissected  in  two.    This  Pyramid,  when 

placed  on  top  of  Cube  (No.  6),  makes  a  roof,  and  the  two  thus  combined 
form  a  house,  to  which  there  is  a  lantern  light  for  the  apex  of  Roof.  To  this 
the  apex  of  a  Hexagonal  Cone  (No.  5)  can  be  added  to  form  a  small  Spire 
and  a  Dormer  Window,  £1. 

8.  A  TRIANGULAR  PRISM,  20  inches  by  20  inches.    Dissected  in  two 

pieces.  This  Prism  forms  two  different  Roofs  when  added  to  the  Cube 
(No.  6)  according  as  it  is  placed,  either  whole  or  by  means  of  one  of  its 
pieces.  When  whole,  it  gives  two  gables ;  when  one  piece  only  is  used  it 
produces  one  gable,  and  a  roof  with  three  sloping  sides.  For  this  Roof 
there  is  a  surmounting  Turret,  and  also  a  Chimney,  as  well  as  a  fillet-formed 
window  for  the  Gable.  £1. 


A  full  and  detailed  Block  of  these  Models  will  be  found  on  opposite  page. 
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Professor  Reynolds,  F.R.S.,  and  Cusson's  Models  for  teaching 
Descriptive  and  Solid  Geometry.  The  Models  consist  of  Folding  Planes  and 
Coloured  Strings.  The  solutions  are  fully  shown  by  Coloured  Drawings, 
mounted  and  varnished.  The  Models  are  well  made,  portable,  and  durable, 
will  fold  up  neatly,  and  are  always  ready  for  use. 

Shows  straight  lines — their  projections,  traces,  intersections,  inclina-  £  s.  d. 
tions,  methods  of  finding  true  length,  angle  between  two  lines, 

BETcf33?l  •  nett      i  10  o 

Shows  a  plane,  its  traces,  the  relation  between  the  traces  ot  a  plane 
and  the  traces  of  lines  lying  in  it,  also  between  the  traces  of  a 
plane  and  the  projections  of  a  normal  Horizontal  line  in  a  plane, 
Intersection  of  a  line  and  plane       . .        . .        . .        . .     nett      I  10  o 

Shows  two  intersecting  planes,  their  traces,  intersection,  also  method 

of  determining  the  dihedral  angle    ..        ..        ..        ..     nett      I  10  o 


Shows  a  pair  ot  cones  enveloping  a  sphere,  and  a  plane  tangential  to 
them,  method  of  drawing  a  plane  at  given  inclinations  to  the  co- 
ordinate planes. .       ..       ..       ..        ..        ..       ..  nett 

Apparatus  with  inclined  and  rotating  mirror, showing  plan  and  elevation 
of  an  object  in  one  view,  also  showing  elevation  upon  any  vertical 
plane,  thus  illustrating  the  effect  of  alteration  of  ground  line. — 
A  number  of  useful  objects  .of  form  are  supplied  with  the  model, 

nett 


£ 


I  10  o 
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Blackboard,  folding  plane,  capable  of  assuming  either  a  flat  or  right-  £  s.  d 
angled  position,  with  which  are  supplied  movable  wire  planes 
and  objects  of  form  to  illustrate  rabbetment,  the  real  angle 
between  the  traces  of  planes,  placing  a  line  in  a  given  plane, 
showing  special  problems,  Sec.  The  principal  lines  are  painted 
on  the  model  . .        . .        . .        . .        . .        . .        . .     nett      1  o 

Large  Blackboard  folding  plane,  44  in.  by  30  in.,  for  teaching  solid 
geometry  and  projection.  This  model  may  be  fixed  against  a 
wall  or  on  an  easel.  Wire  planes  and  accessories  are  supplied  for 
demonstration,  and  the  surface  of  the  board  prepared  for  chalk  lines. 
It  may  also  be  used  as  an  ordinary  Blackboard        without  easel     1  5 

with  easel     2  15 


Cabinet  with  shelving  partitions,  to  hold  the  five  foregoing  models,  is 

well  made  of  pitch  pine  and  varnished       . .        . .        . .     nett      1  10 

Smaller  Blackboard  Model,  12  in.  by  9  in.,  as  above,  with  prepared 
surface  for  chalk  lines,  movable  planes,  and  objects  of  form,  with 
a  third  plane  to  show  change  of  ground  line         . .        . .     nett     o  10 

Twelve  sheets  of  Developments  of  Solids,  in  cardboard,  with  coloured 

background,  12/6  nett ;  bound   nett     o  17 

Four  diagrams  of  Problems,  in  Descriptive  Geometry,  lines  variously 

coloured,  mounted  on  cloth  and  rollers,  varnished. .      each,  nett     o  4 


PENETRATION  MODELS  (SOLID). 

CONE  AND  SPHERE,  10s.  nett. 
CYLINDER  AND  CONE,  10s.  nett. 
TWO  CYLINDERS,  axes  at  right  angles,  10s.  nett. 
TWO  CYLINDERS,  axes  oblique,  10s.  nett. 

For  art  teaching,  as  well  as  projection,  these  will  be  found  useful.  They 
about  6  inches  diameter,  and  10  inches  high. 
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MILLER'S    SECTIONAL    MODELS,    FOR  THE 
EASIER  TEACHING  OF  SOLID  GEOMETRY, 

Have  been  designed  principally  for  the  higher  classes  of  National  Schools 
and  the  New  Code,  but  will  be  equally  useful  in  Schools  of  Art  and  Night 
Classes. 

The  Set  consists  of  a  blackboard  with  upper  and  lower  planes,  ten  Sectional 
Models,  namely,  four  Prisms,  four  Pyramids,  one  Cone,  and  one  Cylinder.  The 
Models  are  piece  built  to  give  strength,  and  prevent  warping.  The  sectional  faces 
are  slightly  coloured  to  give  greater  distinctness  to  the  sectional  contour.  The 
compasses  are  fitted  with  a  shoe  and  wedge,  which  gives  no  trouble  in  fitting  and 
fixing  the  chalk.  X  and  Set  Squares  complete  the  set.  The  Models  are  large 
enough  to  be  used  in  groups  with  other  objects.    Complete  in  Box,  £7  10s. 


GEOMETRICAL  POLYGONS,  7  in.  in  height,  and  f  in.  thick. 

Triangle,  Square,  Pentagon,  Hexagon,  Heptagon,  Octagon,  with  printed 
labels  upon  each  figure       . .        . .        . .        . .        . .  nett,  10s. 

These  Models  are  suitable  for  hanging  upon  the  wall  of  a  School  or  Class  Room,  or  for 
Model  Drawing. 


Chapman  and  Hall,  Limited,  u,  Henrietta  Street.  39 


MILLER'S  NATIONAL  SCHOOL  MODELS 

Have  been  specially  designed  for  National  School  classes.  Eight  Models — 
Skeleton  Cube,  Solid  Cube,  Cone,  Cylinder,  Square  Prism,  Square  Pyramid, 
Hexagonal  Prism,  and  Hexagonal  Pyramid.  A  table,  2  feet  3  inches  high, 
the  top  being  2  feet  6  inches  by  2  feet,  with  a  revolving  staff  with  discs  for 
securing  a  model  in  any  position,  so  that  two  or  more  of  the  others  may  be 
grouped  at  the  base.  The  sizes  of  the  models  have  been  determined  from 
experimental  lessons.    £$  15s.    (Packing  case,  10s.) 


NEW  MODELS  IN  RELIEF.    12  Cards  in  each  Set. 

Set  A. — Ornaments.  5s. 

Set  B. — Ornaments,  5s. 

Set  C. — Ornaments  and  Heads.  6s. 

Set  D. — Heads.  6s. 
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WIRE  MODELS. 

17  in.  side    22  in.  high  12s. 
14       „  20 
16  in.  diam.  21 


MILLER'S  CLASS  DRAWING  MODELS. 

These  Models  are  the  largest  published,  and  are  particularly  adapted  for 
teaching  large  classes. 

The  stand  is  very  strong,  and  the  universal  joint  will  hold  the  Models  in  any 
position. 

WOOD  MODELS. 

1.  — Triangular  Prism 

2.  — Square         ,,   ..  12  in. side    18  in.  high  lis 

3.  — Hexagonal    „   ..14     „        18     „  us 

4.  — Cube       ..        . .  14     „  ns 

5.  — Cylinder  ..  13  in.  diam.  16      „  12s 

6.  — Hexagon  Pyramid  22J    ,,  us 

7.  — Square        ,,         14     ,,        22J    „  lis 

8.  — Cone       ..        ..13     „        22J    ,,  12s 

9.  — Skeleton  Cube   ..  19  m.  side  13s 

10.  — Intersecting  Circles  19m. diam.  15s 

1 1 .  — Plain  Circle 

12.  — Plain  Square 

13.  — Sphere 
Table,  27  in.  by  2i|  in.,  8s. 


21 
24 

24 


14 

18  „ 

17  in.  side 

17 

19 

19 

19 

19 


Stand,  £2  10s. 


12s. 
12s. 

I2S. 
I2S. 
I2S. 
I2S. 
I2S, 
I2S. 
IOS. 
IOS. 


The  Set  complete,  with  Table  and  Stand,  ^15  14s.  (packing  cases,  30s.) 


SOLID  MODELS  FOR  ILLUSTRATION. 

(FOR  TEACHING  GEOMETRICAL  DRAWING.) 


Cone,  with  three  sections,  base  5  inches 
Frustum  of  Cone,  base  5  inches 

Hexagonal  Prism,  with  oblique  sections,  6  inches  diameter    .  . 
Pyramid 

Pentagonal  Prism  „  ,,  ,, 

Pyramid 

Triangular  Prism,  with  oblique  section  ,, 

,,        Pyramid  ,,  ,, 

Square  Pyramid  .,  ,, 

Cylinder,  with  oblique  sections,  5  in.  diameter 

Square  Prism,  with  sections,  to  illustrate  a  fundamental  pro- 
position in  handrailing 

Tetrahedron 

Cube 

Octahedron 
Dodecahedron 
Icosahedron 

Sphere  (built)  8J  in.  diam. 


nett 


£ 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 


o 
6 
o 
o 
o 
o 
6 
6 
6 
9 

6 
6 
o 
6 
o 
6 
o 


The  five  foregoing  regular  bodies  are  of  such  a  size  as  may  be  enveloped  by  a 
sphere  8J  inches  diam.    The  six  models  thus  form  a  comparative  set. 

The  models  are  painted  white,  with  sectional  surfaces  red. 
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G.  CUSSON'S  INTERMEDIATE  DRAWING  MODELS. 

Contains  the  following-  Twelve  well-finished  Models,  painted  White;  average  height,  8  inches: — 


Cube,  6" 
Sphere 

Hexagonal  Prism 
Square  Prism 


Triangular  Prism 
Square  Pyramid 
Octagon  Pyramid 
Square  Plinth 
The  Set,  including  Sta: 


Cone 
Ring 
Cylinder 

id,  in  "Wooden  Box, 


Vase  of  Hardwood 
Pitch-pine,  polished, 
adjustable  Stand 


30s. 


P.  JOLIN'S  PATENT  PERSPECTIVE  MODEL. 

Consists  of  a  rectangular  base  board  for  holding  a  movable  plan  representing 
the  ground  plane,  and  having  the  position  of  the  object  and  the  direction  of 
the  vanishing  lines  shown ;  there  is,  also,  a  piece  representing  the  spectator, 
and  uprights  to  hold  the  glass  slide,  which  is  the  picture  plane  itself,  having  on 
it  all  the  lines  usually  drawn  on  the  paper;  the  vanishing  lines,  measuring  lines, 
and  representation  of  the  object  being  in  different  colours,  so  as  to  be  easily 
distinguishable ;  the  glass  slide  is  also  drilled,  so  that  threads  can  be  passed  from 
the  different  points  of  the  object  to  the  spectator.  A  rectangular  block  accom- 
panied by  two  sets  of  ground  plans  and  glass  slides,  one  set  for  parallel  and  the 
other  for  angular  perspective,  as  well  as  a  slab  having  a  circle  drawn  thereon,  and 
a  suitable  ground  plan  and  glass  slide,  are  supplied  with  each  model.  In  box,  £t\. 
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THE  THREE  FOLLOWING  ARE  SUPPLIED  AS  PRIZES  TO  FIRST 
GRADE  STUDENTS  IN  ELEMENTARY  SCHOOLS,  AND 
MAY  BE  HAD  AT  THE  PRICES  QUOTED,  WHICH  ARE 
NETT. 

Small  Drawing  Board  T-scluare>  2S«  3^. 
Small  Box  of  Colours,  2s.  3d. 

6-inch  Compasses,  with  shifting  pen  and  point,  in  case,  2s.  3d. 


STUDENTS'  SET  OF  GEOMETRICAL  MODELS. 


The  set  consists  of  10  pearwood  figures  in  dovetailed  sliding-lid  box,  10s.,  viz  :- 


1.  Triangular  prism. 

2.  Quadrilateral  prism. 

3.  Hexagonal. 

4.  Cylindrical. 

5.  Cubic  block. 

6.  Triangular  pyramid. 


7.  Quadrilateral  pyramid  with 

movable  top. 

8.  Hexagonal  pyramid. 

9.  Conical  block  with  movable 

top. 

10.  Spherical  block. 
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"THE  PUBLIC  SCHOOLS"  COLOUR  BOX. 


For  Schools,  Art  Classes,  Designers,  &c. 
Price  5-r. 


Containing  Twelve  Colours  in  china  pans  : — Burnt  Sienna,  Green  Bice,  Raw 
Sienna,  Yellow  Ochre,  Cobalt,  Brown  Madder,  Crimson  Lake,  Gamboge,  Ver- 
million, Vandyke  Brown,  Light  Red,  Indigo,  Tubes  of  Sepia  and  Chinese 
White,  and  Four  Brushes. 

The  box  is  of  japanned  tin,  and  in  appearance  is  equal  to  the  best  boxes. 

The  colours,  which  are  secured  in  their  places  by  patent  spring  clips,  are  mostly 
the  true  artists'  pigments,  presented  in  a  much  less  expensive  form,  and  will  be 
found  to  be  equally  good  for  educational  purposes  and  for  all  ordinary  work. 


"THE  PUBLIC  SCHOOLS"  DRAWING  SETS. 

Comprising  a  Drawing  Board,  made  of  well-seasoned  deal,  with  hard  wood 
battens,  X-Square,  and  450  and  6o°  Set  Squares,  fitting  together  in  a  compact  set 
for  convenience  in  carrying.    Made  in  two  sizes,  viz. : — 

Half  Imperial,  22-in.  by  1 5-in.        ..        ..        ..       3s.  6d. 

Quarto  Imperial,  15-in.  by  n-in   2s.  od. 
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THE  "  PRIZE  "  MICROSCOPE. 

This  Instrument  combines  steadiness,  portability,  and  optical 
excellence,  at  a  very  moderate  price.  The  compound  body,  which 
slides  smoothly  in  a  cloth-lined  collar,  may  be  used  erect,  or  inclined 
at  various  angles,  and  is  kept  in  position  by  a  jointed  steadying  arm. 
The  Stand  is  furnished  with  stage  having  spring  clips,  revolving 
diaphragm  with  various  sized  apertures,  concave  mirror  on  swing 
arm,  Huyghenian  B  eyepiece,  and  a  superior  i£-inch  and  J-inch 
achromatic  combination  (separable). 

Magnifying  powers,  namely,  i^-inch,  55  diameters;  |-inch, 
no  diameters. 

Packed  in  neat  Mahogany  Case,  to- inch  by  5-inch  by  4-inch. 
-    Price  42i-.  nett. 
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INSTRUMENTS,  COLOURS,  DRAWING- 
BOARDS,  &c. 


BOXES  OF  WATER  COLOURS,  8s.  and  12s.  nett. 

„       „    MOIST  COLOURS,  in  case,  20s.  nett. 

SMALL  BOX  OF  COLOURS,  2s.  3d.  nett. 

BOXES  OF  CRAYONS,  8s.,  12s.,  and  20s.  nett. 

CASE  OF  SPRING  BOW  COMPASSES,  ios.  nett. 

CASES  OF  INSTRUMENTS,  8s.,  12s.,  and  20s.  nett. 

6-INCH  COMPASSES,  with  shifting  pen  and  point,  in  case,  2s.  3d.  nett. 

DRAWING-BOARD  AND  T-SQUARE,  8s.  nett. 

,,  „     &  SET  SQUARES,  12s.  nett. 

„  „  (Engineer's)  ,,  ,,  „  &  ANGLES,  203.  nett. 

DRAWING-BOARD  17  inches  by  10J  inches,  with  "]"-Square,  2s.  3d.  each, 
nett ;  if  in  large  quantities,  2s.  nett. 

RELIANCE  COMPASS  AND  UNIVERSAL  HOLDER,  for  use  on 
blackboard,  4s. 

LARGE  COMPASSES,  with  chalk-holder,  5s. 

*SLIP,  TWO  SET  SQUARES  AND  T-SQUARE,  5s. 

MAHOGANY  HOOK  CASE,  containing  6-inch  brass  compass  with  pen  and 
pencil  points,  and  6-inch  boxwood  plotting  scale,  4s.  nett. 

MAHOGANY  HOOK  CASE,  containing  6-inch  brass  compass  with  pen  and 
pencil  points,  drawing  pen,  and  boxwood  plotting  scale,  5s.  nett. 

MAHOGANY  HOOK  CASE,  containing  6-inch  brass  compass  with  pen  and 
pencil  points,  brass  divider,  drawing  pen,  and  boxwood  plotting  scale, 
6s.  nett. 

SMALL  SIZE  RELIANCE  COMPASS,  with  pencil  leg,  6d. 
T-SQUARE  AND  TWO  SET  SQUARES,  450,  6o°,  6d.  nett. 
IMPERIAL  DEAL  FRAMES,  without  sunk  rings,  10s.  each. 
SMITH'S  SCHOOL  SQUARES,  in  cardboard,  is.  6d.  each. 


*  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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MARLE'S  NEW  RULERS  AND  PATENT  DIVIDED 
SET  SQUARES. 

Specially  designed  to  meet  the  Government  Requirements 
for  Elementary  and  Advanced  Drawing  to  Scale. 


ELEMENTARY  SET.    Complete,  9d. 
Consisting  of  (Reg.)  9-inch  Flat  Ruler  and  Patent  450  and  6o°  Set 

Squares. 

This  Flat  Ruler  contains  four  scales — two  on  each  side — and  is  double  bevelled 
on  front  face,  so  that  a  keen  edge  may  always  be  placed  close  to  the  paper  when 
ruling  a  line  or  marking  off  distances.  The  Scales  used  are  the  most  useful  for 
Elementary  Drawing,  viz.  Eighths,  Twelfths,  Tenths,  and  Quarters  of  Inches 
respectively,  the  last  mentioned  also  showing  3  Inches  to  1  Foot.  The  divisions 
are  engine-divided  (thus  ensuring  accuracy)  and  marked  and  figured  as  required 
by  the  Science  and  Art  Department. 

The  450  and  6o°  Set  Squares  are  variously  marked  on  the  edges  with  Inches, 
Half-Inches,  Quarters,  Eighths,  and  Twelfths,  as  also  on  one  side  of  the  450 
Set  Square  with  an  Elementary  Protractor  of  900,  which  illustrates  clearly  the 
measurements  of  Angles  by  Arcs  of  Circles  and  the  construction  of  the  Scale  of 
Chords.  These  Set  Squares  afford  unlimited  scope  for  right-lined  exercises,  i.e. 
drawing  parallel  lines  at  fixed  distances,  angles  of  any  number  of  degrees — Square, 
Oblong,  Pentagon,  Hexagon,  &c,  &c,  without  the  aid  of  compasses,  thus 
enabling  the  scholar  to  draw  with  accuracy  the  copies  he  is  afterwards  to  imitate 
in  Freehand,  and  providing  the  best  possible  introduction  to  Geometrical  and 
Mechanical  Drawing. 


BLACKBOARD  SET.    7s.  6d. 

Consisting  of  3-feet  Flat  (Reg.)  Blackboard  Ruler  and  Extra 
Large  Patent  450  and  6o°  Set  Squares. 

The  Blackboard  Ruler  is  made  of  the  finest  seasoned  Boxwood,  painted  with 
black  lines  over  the  divisions,  figures,  Sec,  and  the  Scales  used  are  the  same  as 
marked  on  9-inch  Flat  Ruler  in  Elementary  Set,  i.e.  Eighths  and  Twelfths,  but 
enlarged  to  \  foot  from  i-inch  Scale.  The  marking  can  be  clearly  seen  at  a  long 
distance  from  Blackboard,  and  a  Brass  Handle  is  firmly  screwed  on  Ruler  to 
ensure  a  steady  grip  of  Ruler  in  one  hand  whilst  drawing  a  long  chalk  line. 

The  extra  large  size  Set  Squares  are  also  plainly  painted  in  black  in  imitation 
on  a  larger  scale  of  the  small  size  Set  Squares  used  in  Elementary  Set.  They 
may  be  clearly  seen  at  a  long  distance  from  Blackboard. 
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ADVANCED  SET.    Complete,  3s.  gd. 

Consisting  of  Simplified  (Reg.)  Protractor  and  Patent  450  and  6o° 
Large  Set  Squares. 

This  Protractor  is  simplified,  both  as  to  its  divisions  and  figuring,  to  meet  the 
requirements  of  beginners  in  Solid  Geometry.  It  has  also  the  Scale  of  Chords, 
with  sides  of  Inscribed  Polygons  marked  on  it.  On  the  opposite  face  there  are 
the  following  accurate  and  properly -figured  6-inch  Scales,  with  a  margin  at  each 
end,  viz.  at  the  edges: — (i)  Scale  of  Inches  and  Eighths  ;  (2)  Scale  of  Inches 
and  Twelfths;  and  in  the  middle  of  the  face  (3)  A  Diagonal  Scale,  showing 
Inches  and  Decimals  of  an  Inch,  i.e.  Tenths  and  Hundredths. 

The  larger  (450  and  6o°)  Set  Squares  required  for  Solid  Geometry  and  other 
purposes  have  the  edges  variously  divided  in  Inches,  Eighths,  Twelfths,  Tenths, 
Sec,  and  one  side  of  the  450  Set  Square  shows  clearly  the  complete  Semi- 
Circular  Protractor  of  1800  with  improved  figuring  ;  the  relation  between  Angles 
and  the  Circles  are  more  clearly  shown,  and  also  the  sides  of  Inscribed  Polygons, 
thus  meeting  all  requirements  for  ordinary  Geometrical  Drawing. 


LARGE  CONE,  15  inches  high,  9  inches  at  base, 
with  4  sections,  as  per  illustration,  packed  in  box 
complete,  203. 
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TABLE  STAND  TO  SHOW  MODELS. 

This  stand  is,  in  its  main  parts,  made  of  cast-iron,  and  its  construction  allows 
the  centre  of  gravity  to  rest  on  the  pedestal,  thus  displaying  its  stability  to 
the  greatest  advantage. 

Full  attention  has  been  paid  towards  facilitating  the  fastening  of  the  models 
to  the  stand.  By  means  of  its  ball-joints,  the  models  may  be  put  into  any  posi- 
tion for  drawing.  The  hinges,  consisting  of  two  wooden  sockets  in  which  the 
ball  moves  in  any  direction,  allow  of  the  above-mentioned  movements,  and  by  the 
use  of  the  screw  the  model  can  be  fixed  in  any  position. 

This  stand  is  painted  in  a  dull  black  colour,  in  order  to  give  due  prominence 
to  the  model,  which  will  be  of  a  light  shade,         5s.    (Packing  case,  2s.) 


LOCKIE'S  IMPROVED  DRAWING  SCALES.  Specially  designed  for 
Engineers,  Architects,  and  Students  of  Machine  and  Building  Con- 
struction Classes,  adapted  to  the  requirements  of  the  Science  and  Art 
Department.  These  Scales  are  finely  engraved,  and  printed  on  the  best 
Cardboard,  varnished,  and  enclosed  in  a  neat  cloth  case.  is.  per  set, 
9s.  per  dozen,  nett. 


No.  1   12-in.  &  6-in. 

„   2   ij-in.  „  3-in. 

„   3   2"in-  »  4-in- 

„  4   i~in-  »  l'in- 


No.  5 
•  i  6 


f-in. 
J-ia 
i-in, 
•i-in. 


&  f-in. 
i-in. 


11  10 


-m. 
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F.  HARRIS'S  PATENT  RELIANCE  COMPASSES 
AND  UNIVERSAL  HOLDERS  FOR  CRAYONS, 
CHALKS,  PENCILS,  &c,  &c. 

Approved  by  the  Science  and  Art  Department,  South  Kensington. 
Adopted  by  the  Birmingham  and  many  other  School  Boards, 


Advantages. 


I.  Cannot   get    out  of 
Order. 


2.  Grips  firmly. 

3.  Takes  several  sizes. 


4.  Takes    pen,  pencil, 
and  divider. 


5.  Is  simple  and  strong. 

6.  Good  needle  points. 

7.  Protects  points. 


Kinds  and  Prices. 


Xo.  I.  Small  size  for 
Schools,  6d. 

II.  Larger  size  with 
inch  rule  divided 
into  scales  of  8ths 
and  I2ths,  is. 

„  III.  For  Blackboards. 
Grips  the  chalk 
firmly  without 
breaking  it,  and 
can  be  screwed 
firmly  to  any 
radius,  4s. 

1,  IV.  Chalk  Holders, 
do.,  do.,  is.  6d. 

,,  V.  Pencil  &  Crayon 
Holders,  6d. 


"STUDENTS'  SET"  OF  GEOMETRICAL  MODELS. 

The  set  consists  of — 

1.  Model  of  Horizontal  and  Vertical  Planes,  with  Two  Oblique  Planes  which  fit 

on  same.  The  Planes  being  movable,  Students  are  enabled  to  realise  the 
position  of  the  projection  of  Solids  when  drawn  in  one  Plane,  i.e.  a  sheet  of 
drawing  paper. 

2.  Wire  Model,  showing  how  to  draw  Plan,  Inclination,  and  True  Length  of  a 

Line. 

3.  One  each,  Cube,  Octahedron,  Pyramid,  and  Hexagonal  Prism. 

Packed  in  a  Box,  5  J  in.  by  4  in.  by  i\  in.,  6s.  per  set,  nett. 
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THE  NEW  BATTENED  DEAWING  BOARD. 

Complaints  have  been  made  that  ordinary  Drawing  Boards  are 
sometimes  found  to  burst  their  panels  or  clamps  ;  but  as  every 
description  of  wood  is  liable  to  expand  or  contract  according  to 
the  variable  humidity  of  the  atmosphere  and  in  proportion  to  its 
natural  power  of  absorption,  all  articles  manufactured  of  wood, 
however  thoroughly  seasoned,  are  liable  to  be  affected  more  or  less 
from  this  cause. 

" Engineers'"  or  "  Draughtsmen's  "  boards  are  so  constructed  as 
to  admit  of  this  variation  without  injury  to  the  boards  themselves, 
but  the  great  cost  of  their  manufacture  has  prevented  them  hitherto 
from  being  generally  adopted. 

Drawing  Boards  have,  however,  recently  been  constructed  which, 
while  possessing  all  the  qualifications  of  the  "  Engineer,"  can  be 
sold  at  the  same  price  as  the  "  Clamped."  The  results  attending 
the  severe  tests  to  which  they  have  been  subjected  are  thoroughly 
satisfactory. 

The  following  is  a  list  of  the  sizes  kept  in  stock,  and  of  the 
prices  at  which  Chapman  &  Hall  are  prepared  to  supply  them 
for  the  use  of  Schools : — 


DEAL  BOARDS, 

OAK  BATTENS. 

s. 

d. 

Size. 

I 

6 

Half  Royal  ... 

17  inches  by  10  J 

I 

9 

Half  Imperial 

19       „  13i 

2 

6 

Royal.,. 

22       „  17 

3 

9 

Imperial 

28       „  19 

4 

9 

Imperial,  full  size 

31       »  23 

TEE  SQUARES. 

CUSSON'S  BLACKBOARD  TEE  SQUARES,  with  a  special 

arrangement  for  locking  the  Square  in  any  position  upon  the  board,  so  as  to 
allow  free  use  of  both  hands  when  drawing  lines  with  the  set  Squares.  The  Tee 
Squares  are  strongly  made  of  oak,  and  are  used  to  an  ordinary  Blackboard. 

s.  d. 

36  in.  Blade       . .        . .        . .        . .        . .        . .       46  nett. 

48in.    ,,  ...       ..    50,, 

54kv  m    5  6„ 

LARGE  SET  SQUARES,  framed,  and  extra  strong,  for  Black- 
board use,  18  ins.,  450  and  6o°.  g<  ^ 

The  Pair  . .        . .    46  nett. 

DRAWING  TEE  SQUARES.  (Peartree.) 

s.  d. 

18  in.  Blade,  Taper  pattern     ..        . .       ..    each       1    6  nett. 

24  m.       „  „  ..        ..        ..  20,, 
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A  JOURNAL  FOR  TEACHERS  AND  STUDENTS. 

The  Official  Organ  of  tlie  Science  and  Art  Teachers'  Association. 

Monthly,  Price  3D.;  including  Postage,  4D. 

The  Journal  contains  contributions  by  distinguished  men ;  short  papers  by 
prominent  teachers  ;  leading  articles  ;  correspondence  ;  answers  to  the  questions 
set  at  ,  the  May  examinations  of  the  Science  and  Art  Department,  and  interesting 
news  in  connection  with  the  scientific  and  artistic  world. 

PRIZE  COMPETITION. 

With  each  issue  of  the  Journal,  papers  or  drawings  are  offered  for  Prize  Com- 
petition, extending  over  the  range  of  subjects  of  the  Science  and  Ait  Department 
and  City  and  Guilds  of  London  Institute. 

There  are  thousands  of  Science  and  Art  Schools  and  Classes  in  the  United 
Kingdom,  but  the  teachers  connected  with  these  institutions,  although  engaged  in 
the  advancement  of  identical  objects,  are  seldom  known  to  each  other  except 
through  personal  friendship.  One  object  of  the  new  Journal  is  to  enable  those 
engaged  in  this  common  work  to  communicate  upon  subjects  of  importance,  with 
a  view  to  an  interchange  of  ideas,  and  the  establishment  of  unity  of  action  in  the 
various  centres. 


%ttm*  of  Snbsixiiptxon. 

One  Year's  Subscription,  excluding  Postage  .  .  .  .3s.  od. 
Half    ,,             „                   „                ....    is.  6d. 

Single  Copy  .   3^ 

Postage,  Monthly,  extra   id. 

Cheques  and  Post  Office  Orders  to  be  made  payable  to  Messrs.  Chapman  &  Hall, 

Limited. 


LARGE  DIAGRAMS. 


^DIAGRAMS  OF  THE  MECHANICAL  POWERS, 

AND  THEIR  APPLICATIONS  IN  MACHINERY  AND 

THE  ARTS  GENERALLY.    By  Dr.  John  Anderson. 

Highly  coloured,  on  stout  paper,  3  feet  6  inches  by  2  feet  6  inches.  Eight 
Diagrams,  £1  nett ;  on  rollers  and  varnished,  £2  nett. 

1.  WHEEL  AND  AXLE. 

2.  HAND-WORKED  CRANE  WITH  WOODEN  JIB. 

3.  PULLEY,  THREE  SHEAVES,  P  :  W  :  :  1  :  6. 

4.  INCLINED  PLANE,  P  PARALLEL  TO  PLANE. 

5.  SCREW. 

6.  WHEEL  AND  AXLE,  CAPSTAN. 

7.  PULLEY.    FIRST  SYSTEM,  SET  OF  FOUR. 

8.  LEVER.    SAFETY-VALVE  FOR  STEAM  BOILER. 


.  *  Models,  Vases,  Diagrams,  &c,  entered  as  sets,  cannot  be  supplied  singly. 
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MECHANICAL. 

^DIAGRAMS  OF  THE  STEAM-ENGINE, 

By  Professor  Goodeve  and  Professor  Shelley. 

Forty-one  Diagrams,  52J  Sheets,  on  stout  paper  40  inches  long  by  27  inches 
wide,  highly  coloured,  have  been  designed  to  illustrate  a  course  of  instruction  in  the 
Steam-Engine.  If  framed,  or  mounted  and  varnished,  the  Diagrams  will  form 
an  excellent  series  for  hanging  on  School  walls,  as  they  are  arranged  to  convey 
full  information  of  the  subject  in  its  details.  nett.  ;  varnished  and  mounted 

on  rollers,  £8  5s.  nett. 

These  Diagrams  can  also  be  obtained  in  sections,  at  the  under-mentioned  prices 

*  Unmounted.  Mounted. 

Section  S.A.  History  of  the  Steam-Engine 
,,      S.B.  Valves  and  Valve  Motion 
,,      S.C.  Feed  Apparatus     .       .  . 
,,      S.D.  Governors  .... 
,,      S.E.  Expansion    of     Steam  and 

Indicators 
„      S.F.  Details  of  Working  Parts 
,,     S.G.  Propellers  .... 

As  follows : — 

History  of  the  Steam-Engine. 

S.  a.  1.  "Worcester,  1683;  Savery,  1698. 

2.  Newcomen  and  Cawley,  1705. 

3.  Compound  Engine,  1763;  Trevithick,  1802. 

4.  Watt's  Single- Acting  Engine. 

5.  Watt's  Double- Acting  Engine. 

6.  Compound  Cylinder  ;  Pumping  Engine. 

7.  Section  through  Compound  Engine,  20H.P.  (2  sheets). 

8.  Marine  Engine,  800  H.P.  (2  sheets). 

9.  Locomotive  Engine  (3  sheets). 

10.  Donkey  Engine. 

11.  Watt's  Double-Acting  Engine  (4  sheets). 
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Valves  and  Valve  Motion. 
Throttle  Valves  ;  Double  Beat  Valve  ;  D  Valve. 
Section  of  Steam  Cylinder  D  Valve. 
"Long  D"  Slide  Valve;  Two  Forms  (1  movable  part). 
Slide  Valve  for  small  Oscillating  Engine  and  Face  of 
Steam  Ports. 

Valve  Motion  of  Compound  Cylinder  Engine,  S.  Lam- 
beth Water  Works  ( 1  movable  part). 
Cylinders  and  Piston  Valves  of  Compound  Engine. 
Cornish  Double  Beat  Steam  Valve. 
Double  Beat  Pump  Valve  (1  movable  part). 
India  Rubber  Disc  Valve,  and  Valve  Box. 
Cornish  Cataract. 

Cataract  Valve  Gear;  Valves  shut  (2  sheets). 
Cataract  Valve  Gear;  Steam  and  Exhaust  Valves  open 

(2  sheets). 
Locomotive  Link  Motion  (2  sheets). 


Feed  Apparatus. 
S.  c.  1.  Feed  Pump  (Locomotive) ;  Air  Pump  Bucket 

2.  Diagram  to  exhibit  the  principles  of  GifTard's  Injection. 

3.  GifTard's  Injection  (1  movable  part). 
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Governors. 
S.  d.  1.  Common  Governor ;  Hydraulic  Governor. 

2.  Loaded  Pendulum  Governor. 

3.  Hydro-Chronometric  Governor. 

Expansion  of  Steam  and  Indicators. 
S.  e.  1.  Steam  Indicators. 

2.  Expansion  of  Steam. 

3.  Cylinder  and  Approximate  Indicator  Figures. 

4.  Indicator  Figures — Atmospheric  Engine  ;  Simple  Acting  Engine. 

5.  Indicator  Figures — Non-condensing  Engine  ;  Condensing  Engine. 

6.  Indicator  Figures — Compound  Engine  ;  Low  Pressure  Engine. 

Details  of  Working  Parts. 
S.  f.  1.  Connecting-Rod  Ends. 

2.  Parallel  Motion. 

3.  Detail  of  Piston  of  large  Oscillating  Engine  (84  inches  diameter). 

Propellers. 
S.  g.  1.  Screw  Propellers — Smith's;  Griffith's. 
-  2.  Thrust  Block  for  Screw  Propeller. 


PHYSIOLOGICAL : 

Illustrating  Human  Physiology.  Life-sized  and  Coloured  from 
Nature.  Prepared  under  the  direction  of  John  Marshall,  F.R.S., 
F.R.C.S.,  &c.  Eleven  Sheets,  12s.  6d.  each;  or  £1  is.  each,  on  rollers, 
and  varnished. 

1.  THE  SKELETON  AND  LIGAMENTS. 

2.  THE  MUSCLES,  JOINTS,  AND  ANIMAL  MECHANICS. 

3.  THE  VISCERA  IN  POSITION. —THE  STRUCTURE   OF  THE 

LUNGS. 

4.  THE  ORGANS  OF  CIRCULATION. 

5.  THE  LYMPHATICS  OR  ABSORBMENTS. 

6.  THE  ORGANS  OF  DIGESTION. 

7.  THE  BRAIN  AND  NERVES.— THE  ORGANS  OF  THE  VOICE. 

8.  THE  ORGANS  OF  THE  SENSES.    Plate  I. 

9.  THE  ORGANS  OF  THE  SENSES.    Plate  II. 

10.  THE  MICROSCOPIC  STRUCTURE  OF  THE  TEXTURES  AND 

ORGANS.    Plate  I. 

11.  THE  MICROSCOPIC  STRUCTURE  OF  THE  TEXTURES  AND 

ORGANS.    Plate  II. 


LIFE-SIZE  DIAGRAMS  OF  THE  HUMAN  BODY,  specially 
adapted  for  Schools  of  Art.    By  John  Marshall,  F.R.S.,  F.R.C.S. 

7  Sheets,  12s.  6d.  each  ;  or  £1  is.  each,  on  rollers,  and  varnished. 

1,  2,  3.  THE  SKELETON,  Front,  Back,  and  Side  View. 

4.  FEMALE  SKELETON,  Front  View. 

5,  6,  7.  THE  MUSCLES,  Front,  Back,  and  Side  View. 
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Books \  Diagrams &c>  published  by 


GEOLOGICAL,  &c,  &c. 

DIAGRAM  OF  BRITISH  STRATA.  By  H.  W.  Bristow,  F.R.S., 
F.G.S.  A  Sheet,  24  inches  by  53  inches,  4s.;  on  roller  and  varnished,  7s.  6d. 

SELECTED  EXAMPLES  OF  MACHINES,  OF  IRON  AND 

WOOD  (French).  By  Stanislas  Pettit.  60  Sheets,  ^3  5s. ;  13s.  per 
dozen. 


*BUSBRIDGE'S  DRAWINGS  OF  MACHINE  CONSTRUC- 
TION.   50  Sheets,  12s.  6d.    Mounted  on  cardboard,  25s. 


-ARCHITECTURAL  STUDIES.    By  J.  B.  Tripon.   io  Plates, 


A  DIAGRAM    TO    ILLUSTRATE    THE  HARMONIOUS 
RELATIONS  OF  COLOUR.    9d. ;  mounted  on  cardboard,  is.  6d. 


PHYSIOLOGY  AND  ANATOMY  OF  THE  HONEY  BEE. 
2  Diagrams.  8s. 

BOTANICAL  DIAGRAMS.    By  Professor  Kny. 

s.  d. 

Part     I,    10  Plates        . .  . .       24  o  nett. 

„      II.    10     „  ..  ..       24  o  ., 

„    III.    10     „  ..  ..       30  o 

„     IV.    10     „       ...  ..       30  o  „ 

V.    10  ..  ..       30  o 

„    VI.    15     „  .,  ..       50  o  „ 

„  VII.    15     „  ..  ..       50  o  „ 


-DIAGRAMS  ILLUSTRATING  THE  PHYSIOLOGY  OF 
PLANTS,  as  explained  in  the  "  Rudiments  of  Botany."  By  Dr. 
Henfrey.    6  Plates,  unmounted,  15s. 


DIAGRAM    OF  THE  VEGETABLE  KINGDOM.     By  A. 

Henfrey.    In  book  form,  4s. ;  on  roller  and  varnished,  6s. 
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BUILDING  CONSTRUCTION. 

*By  William  J.  Glenny,  Professor  of  Drawing,  King's  College. 
10  Sheets,  31  inches  by  23  inches,  £1  is.  ;  on  rollers,  varnished,  £2  5s. 

1.  PLANS,  ELEVATIONS,   SECTIONS,   AND  DETAILS   OF  A 

GATE  LODGE. 

2.  DETAILS  OF  BRICKWORK. 

3.  TRUSSED  PARTITION  SUPPORTING  TWO  FLOORS. 

4.  DETAILS  OF  FLOORING. 

5.  DETAILS  OF  A  DOUBLE  FRAMED  FLOOR. 

6.  ARRANGEMENT  OF  FLUES  IN  PARTY- WALL. 

7.  DETAILS  OF  ROOFS. 

8.  DETAILS  OF  A  ROOF  3 5 -FEET  SPAN. 

9.  DETAILS  OF  WINDOW  AND  BOXING  SHUTTERS. 
10.  DETAILS  OF  STAIRCASE. 


*LAXTON'S  EXAMPLES  OF  BUILDING  CONSTRUCTION, 
IN  TWO  DIVISIONS,  32  Imperial  Plates,  20s. 


*BUSBRIDGE'S  DRAWINGS  OF  BUILDING  CONSTRUC- 
TION.   36  Sheets.    9s. ;  mounted  on  cardboard,  18s. 


BRION'S  RELIEF  MAP  OF  ENGLAND  AND  WALES, 
scale  12  miles  to  an  inch,  coloured,  mounted,  varnished,  and  bordered, 
£2  2S. 


ANATOMICAL  AND  PHYSIOLOGICAL  ATLAS  OF  BOTANY. 

In  42  coloured  Plates  and  18  supplementary  Sheets.    By  Dr.  Arnold 
Dodel-Port,   Professor  of  Botany  in  the   University  of  Zurich,  and 
Carolina  Dodel-Port.    Text  translated  by  D.  M 'Alpine,  F.C.S. 
Parts  I.,  II.,  III.,  IV.,  V.,  VL,  and  VII.  are  ready  (with  Handbook), 
each  £1  is. 


HUMAN    ANATOMY    AND    PHYSIOLOGY,   selected  and 

arranged  under  the  superintendence  of  John  Goodsir,  Professor  of 
Anatomy,  Edinburgh.  By  William  Turner,  Demonstrator  of  Anatomy. 
With  Explanatory  Handbook,  coloured,  mounted  on  roller,  varnished, 
50  in.  X  42  m«>  Plate  I.  and  Plate  II.,  each,  #2s. 
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Books,  Diagrams,  &c% 


ZOOLOGICAL. 

^Illustrating  the  Classification  of  Animals.  By  Robert  Paterson. 
Ten  Coloured  Diagrams,  42  inches  by  31  inches,  £2  ;  on  rollers,  varnished, 
£l  ios. 


Sheet  A.  Mammalia  I. 

B.  Mammalia  II. 

C.  Aves. 

D.  Reptilia. 

E.  Pisces. 

F.  Mollusca. 


Sheet  G.  Arachnida  and  In- 
secta. 
„    H.  Insecta. 
,,     I.  Crustacea,  Cirripeda, 
and  Annellata. 
„    K.  Radiata. 


BOTANICAL. 


^Illustrating  a  Practical  Method  of  Teaching  Botany.  By  Professor 
Henslow,  F.L.S.  9  Sheets  coloured,  42  inches  by  31  inches,  £2;  on 
rollers,  and  varnished,  ^3  3s. 


CLASS. 


Dicotyledons 


Monocotyledons 


DIVISION. 

Angiospermous  . 

Gymnospermous 
( Petaloid 
{  Glumaceous 


SECTION. 

SThalamifloral 
Calycifloral 
Corollifloral 
„  Incomplete 


(  Superior 
1  Inferior 


DIAGRAM, 
I 

2  &3 
4 
5 

6 

7 


MACHINE  DETAILS. 

-''Sixteen  Coloured  Diagrams.    By  Professor  Unwin.    31  inches  by 
23  inches,  £2  2s. ;  on  rollers  and  varnished,  ^"3  14s. 

Diagram  I.  Examples  of  colouring  brickwork,  copper,  timber,  iron,  &c. 
II.  Rivets  and  riveted  joints. 

III.  Bolts,  nuts,  stays,  Sec. 

IV.  Pedestal  and  wall  plates. 
V.  Shaft  couplings. 

VI.  Pulleys. 
VII.  Wheels. 
VIII.  Cranks. 
IX.  Eccentric  for  locomotive. 
X.  Crossheads  and  slides. 
XI.  Connecting  rod. 
XII.  Forms  of  connecting  rod  ends. 

XIII.  Pistons. 

XIV.  Cylinder  cover  and  stuffing-box. 
XV.  India-rubber  valves. 

XVI.  Cocks. 
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